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INSTRUMENT guide 


RUGGEDIZED INSTRUMENTS —to military specifica- 


tions, available in 2%”, 
3%” and 44” sizes in D-C, movable iron A-C, rectifier type 
A-C and thermo instruments. All have sealed, externally oper- 
ated zero correctors—shock-resisting, flat plastic windows—and 
connection terminals molded into internal rubber. 


ULTRA-SENSITIVE RELAYS —extremely compact and 


rugged relays which op- 
erate on values as low as % microampere or 4 millivolt, direct 
from thermocouples, resistance bulbs or other generators of 
minute current. Handle substantial wattage at 110 volts on 
non-chattering magnetic contacts. Available with single or 
double contacts, fixed or adjustable, manual or solenoid reset. 


“MOTOR LOAD %"’ METERS —WESTON “per-cent 


load” ammeters and watt- 
meters make it easy for operators to secure optimum produc- 
tion from lathes, milling machines, automatics, grinders, etc. 
Prevent overloading—reduce tool breakage—assure uniform 
quality with fewer objects. Other scale calibrations available. 





—ideal for built-in needs 
because of its extreme 
compactness plus ruggedness and simplicity. Ranges changed 
simply by inserting required range standards. Chart speeds 
changed by simple screwdriver adjustment. Plug-in amplifier 
removed in a jiffy since no soldered connections are used. 


RECORDING POTENTIOMETER 





Literature on any of the above instruments sent on request. 
WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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“No unit can be seen simultaneously 
in its entirety.” 
Euclid; Ist. theorem of optics. 
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custom optics 
in quantity 


It doubtless took ages to develop the Dragonfly’s many 
faceted eye. Today, at Kollsman, highly complex optical 
systems such as photoelectric trackers, periscopic sextants, 
telescopes for radar bombing systems, and others, ate not 
only designed expeditiously, but are produced in quantity. 


Kollsman represents something new in optics. This is be- 
cause the Kollsman Optical Department, established in 


1940, grew up within a company devoted for over 25 years. ° 
to designing and producing some of the most complex, 


instruments and controls in the aviation industry. Avidtion 
moves as fast as tomorrow's guided missile. It is this quality 
of up-to-dateness you will find in our entire optical 
operation. 


Here we have the finest talents and tools:to be found any- 


~ 


where for the solution.of your optical problems. Consult tis. 


without obligation on any or all phases of 


DESIGNING + DEVELOPING + TESTING + PRODUCING MODERN OPTICS 





WRITE for our new 
brochure “2076 Eyes” 


2076 eyes 
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Please mention ISA JOURNAL when writing. 

















“ _.. the magnitude and the wealth of information 
available both in the Exhibits and the Technical Sessions 
to the people in attendance made this the largest contri- 
bution in the field of instrumentation ever. The various 
committees which made this possible should be commend- 
ed.”—D. J. DeMichele, General Electric Engineering Lab- 
oratory, Schenectady, N. Y., and Chairman, Strain Meas- 
urements Sub-committee of Testing Instrumentation Com- 
mittee D-4. 

— ISA— 


“  ..the ISA Annual Meeting and Exhibit in Phila- 
delphia this year once again demonstrated the tremendous 
force which instrumentation is exerting throughout the 
world. The numerous foreign visitors and the exhibits 
which had been shipped here from many foreign countries 
revealed the keen interest which exists throughout the 
world in instrumentation, and indicated that many of our 
friends in other countries have kept abreast of develop- 
ments in this country, and in some cases, are prepared to 
offer equipment very competitive with that available here. 
The broad range of exhibits, many of which were pre- 
sented by relative newcomers in the field, indicated that 
there was much venture capital being invested in the field 
of instrumentation and that many of the “old line” in- 
strument companies would have to look to their laurels 
for ways and means to meet the competition. Without 
question, the technical sessions and the exhibit offered an 
unparalleled opportunity for anyone even remotely inter- 
ested in instrumentation to learn of the many advances 
and the possibilities which this field might offer to any 
particular industry and company.—H. C. Frost, Corn 
Products Refining Co., Chicago, Ill. (Mr. Frost is Chair- 
man of the ISA Corporate Membership Committee.) 

— ISA— 


Editor: 

“ ... The exhibit was one of the finest ever viewed 
by the writer. The quality of the exhibits, and the staffing 
of the booths was in general excellent. Although there 
were perhaps many more important items, which would 
have been spectacular if fully understood, the jet-control 
exhibit of Askania appeared to be the popular favorite 
judging from the crowd always viewing it.”—Herbert K. 
Alber, Arthur H. Thomas Company, Philadelphia. 

— ISA— 


Editor: 

“, . . some comments on the Exposition . . . probably 
what impressed me most in the exhibit is the youth of the 
industry. Without making a factual survey, it seemed to 
me that a majority of the exhibitors either had started in 
business in the past ten years, or in any event were not in 
the instruments and controls business ten years ago. Cer- 
tainly a majority are less than twenty years old. It seems 
to me that this is a very healthy sign, although some of 
the younger of these concerns will be confronted with situ- 
ations entirely new to them if the industry gets on a really 
competitive basis, which it has not been in since before the 
war. 


That there are so many young organizations certainly 
cannot be considered a reflection on the older concerns, 
either. Much of the really original thinking in this field 
showed in the new products exhibited by the older organ- 
izations. 


That both of these situations exist side by side is testi- 
mony to the remarkable vitality of the industry.”—J. B. 
McMahon, Manufacturer’s Representative, Instruments 
and Automatic Control, Chicago. 

(Mr. McMahon was ISA National President from Janu- 
ary, 1951 to December, 1951.) 
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President Wildhack: 


“You and the Instrument Society of America are to be 
congratulated on the recent Congress and Exposition held 
in Philadelphia, not only because the exposition was tre. 
mendous and the technical papers superb, but because of 
your very special effort to emphasize the internationa] 
aspect of the controls industry . . . In our report of the 
show (November issue of American Exporter Industrial) 
we have tried to show our support of your work... engi- 
neers and industrialists overseas who read our Magazine 
will be very much interested in the equipment shown an 
described . . . the same story is appearing in Spanish jp 
our Latin American edition” . . . Stephen W. Kann, Aggo. 
ciate Editor, AMERICAN EXPORTER INDUSTRIAL, 


=—tA— 


Editor: 


“... Anyone visiting the First International Exhibit cap. 
not help but be impressed by the tremendous scope of the 
field of instrumentation. 

A visit to the Exhibit by those’ who are engaged in the 
field of process control was cause for quite a little reflec. 
tive thought about the great strides that have been made 
in the field since the first ISA show. This only points up 
the problem of keeping up with such a rapidly moving field 
and the need that the ISA is fulfilling with its yearly Tech. 
nical Program and Exhibit.”—David M. Boyd, Jr., Head of 
Instrument Department, Universal Oil Products Com. 
pany, Illinois. 


| 


Editor: 


Like most of the people attending the Instrument Ex- 
hibition, I had to focus on progress being made in selected 
fields of measurement in order to avoid bewilderment by 
the immense diversity of instrumentation displayed. My 
choice, quite narrow in scope, was to find what progress was 
being made in improving the accuracy of pressure measure- 
ment and the accuracy of measuring relative humidity, 
particularly at low temperature. My experience illustrates 
the value of attendance at the exhibition. 


It is well known that the accuracy of measuring pressure 
with an elastic element is ordinarly limited by elastic hy- 
steresis and drift to about 0.2 per cent. Any development 
with better accuracy is therefore significant. Without going 
into technical details, pressure balanced by a force (ora 
standard pressure), associated with a specified operating 
procedure, now developed or under development by a num- 
ber of firms, will increase the accuracy. For the pressure 
balance exhibited by Consolidated Engineering Corporation 
an accuracy of 0.05 per cent is claimed, probably reliably. 
While not strictly a pressure balance, at least the same 
accuracy is claimed for the instrument exhibited by Fisher 
and Porter. I hope I have not missed other pertinent ex- 
hibits. 

Briefly, in measuring relative humidity at low temper@- 
ture, largely in meteoroligical applications, two approaches 
have been followed intensively for some years; automati- 
cally measuring dewpoint and measurements based on elee- 
trical conductivity. 


Dewpoint recorders exhibited by the Burton Company 
and the General Electric Company are illustrative of prog- 
ress in this direction after years of development. On the 
electric hygrometer a new development achieving great 
reduction in the time-lag was shown by the National Bu- 
reau of Standards. Mention should be made of the electri¢ 
hygrometer exhibited by the American Instrument Com- 
pany in view of its wide application to industrial and 
laboratory problems. A hygrometer recently developed by 
the U. S. Weather Bureau based on infrared absorption, 
not exhibited but described at a technical session, sho 
be noted in view of its relatively high sensitivity at low 
temperature—W. G. Brombacher, Chairman, Society Strue 
ture and Planning Committee. 
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~TRANSAIRE Pressure Transmitter 


solves these tough problems! 
Measuring within 12% of 20-40 psi shiftable range spans 





HE Taylor TRANSAIRE Pressure Transmitter with 
Tn shiftable spans gives unprecedented ac- 
curacy and sensitivity—plus the convenience of sup- 
pressed ranges at high pressure levels. Operating on 
the simple force-balance principle, it will measure and 
transmit minute pressure changes up to 1,000 ft. It’s 
accurate to %% of the selected short range span and 
sensitive to pressure changes of 42” water. 


Pressure 
Transmitter 
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COLUMN PRESSURE 


NARROW RANGE SPAN 
DETECTS PRESSURE TRENDS 


Problem: To get highest possible purity 
of product consistent with good produc- 
tion economy. This requires the quick 
detection of pressure trends over a very 
narrow range. 


Solution: The short, shiftable range spans 
(as short as 20 psi) of the TRANSAIRE 
Pressure Transmitter permit selection of 
operating range by a simple screw-driver 
adjustment. Its high order of sensitivity 
enables the operator to detect minute 
changes of pressure. 


Result: Close control, because the minute 
Pressure trends are practically instanta- 
neously detected and transmitted to the 
controller and receiver. This means 
higher yield of a purer product, also 
great flexibility in changing to different 
Product requirements. 


to 1,000 psia. 


steel diaphragm. 
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To Vapor Spoce 
Of Kettle 


COLUMN PRESSURE DROP 


PERMITS MAXIMUM 
CAPACITY OPERATION 


Problem: To operate a column at maxi- 
mum Capacity, consistent with the pre- 
venting of flooding. 


Solution: As the pressure drop across the 
column is a measure of the vapor velocity, 
the measurement of this drop with a 
short-range, highly sensitive, easily ad- 
justable instrument enables the operator 
to keep the column safely close to the 
flooding point. 


Result: Maximum production and uni- 
form operation. 


THREE IMPORTANT ADVANTAGES 


1. Range spans of 20 and 40 psi are available throughout the 
range limits of 35 to 415 psia; 50 to 100 psi throughout 100 


2. The volumetric type pressure system is extremely accurate, 
practically clog-proof, has a corrosion-resistant 316 stainless 


3. Temperature and barometric compensation make for higher 
accuracy of measurement, and consequently closer control. 


Pressure 
Tronsmitter | 
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REACTOR PRESSURE 


FLUSH SURFACE 
iS CLOG- PROOF 


Problem: To measure pressure in re- 
actor kettles containing viscous or cor- 
rosive liquids which tend to clog con- 
ventional measuring systems. 

Solution: The closed volumetric measur- 
ing system of the TRANSAIRE Pressure 
Transmitter presents a flush surface on 
the inside of the vessel. It is clog-proof, 
highly sensitive and provides an accurate 
reading. 

Result: Maximum yield of high purity 
product and a precise knowledge of the 
pressures maintained. 


Ask your Taylor Field Engineer, or write for Bulletin 98097. 


Taylor Instrument Companies, Rochester, N. Y., and Toronto, Canada. 


Laylor Lustruments MEAN ACCURACY FIRST 


November 1954 


Please mention ISA JOURNAL when writing. 
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Progress in Data Recording 


@ Both instrument engineers and businessmen are 
thinking more in terms of systems and less in 
terms of individual components 


By Thomas J. Watson, Jr. 


PRESIDENT 


INTERNATIONAL BUSINESS MACHINES 


CORPORATION 


OT LONG AGO I had the opportunity of making 

a flight in a B-47 jet bomber. This is, of course, 
a tremendously impressive airplane but the thing 
that struck me most forcibly was the extensive use 
of electronic control devices and instruments. Think- 
ing back to my experience in B-29’s in World War 2, 
I recalled that a crew of ten men was required to 
operate that aircraft. The B-47, a more complex fight- 
ing machine, is operated by a crew of three. Why is 
this possible? A good deal of the answer can be 
found in the progress made in instrumentation and 
allied fields within the past decade. 


There is an example of progress of a similar nature 
with which I am more familiar. It was just ten years 
ago, almost to the month, that IBM and Harvard Uni- 
versity jointly dedicated the first large-scale digital 
computing machine. At the time it was hailed as a 


notable accomplishment. It dwarfed previous ma- 


chines to an even greater extent that the B-29 dwarfed 
previous airplanes. Yet, in retrospect, perhaps the 
machine’s greatest single accomplishment was to 
stimulate interest in a brand new field—the design 
and the application of high speed, high capacity 
computers. 


Today there are machines in service which are 
thousands of times more powerful than the 1944 com- 
puter. New uses are being found for the basic tech- 
niques and components that go into the building of 
computing machines. With some modification of com- 
ponents, with a different emphasis in their logical 
organization, engineers have designed a class of 
equipment called data processing machines, in- 
tended primarily for business problems. And with 
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the development of both the computers and the data 
processing machines the manufacturers are finding 
new common interests with those of you engaged in 
instrumentation. 


Perhaps the clue to these common interests is in 
the word data. This is a word with which you are 
most familiar. It is the link between instruments and 
electronic computing machines. The output of one 
becomes the input to the other. 


The data generated in the course of commercial 
transactions far exceed those produced as a result 
of engineering and performance tests. We have a 
major interest in reducing the cost and effort of re 
cording data from either source — engineering or 
commerce. 


In recent years important progress has been made 
in the recording of engineering data. Here, perhaps, 
necessity is the mother of invention, for the design 
of complex new machines and processes has made 
large quantities of experimental test data mandatory. 
Computing machine manufacturers may indirectly 
have contributed to this state of affairs by building 
equipment which facilitates the mathematical ap 
proach to design problems. With these larger masses 
of data, engineers, with their usual ingenuity, have 
devised ways of taking some of the work out of the 
recording process. Many companies, laboratories, 
and individuals developed a variety of recording 
systems which produce data processing media as the 
end result. These media are the input to electronic 
computing machines. 


There are numerous examples of such systems, 
of which I shall cite only a few. In the design of jet 
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engines, the manual notation of instrument readings 
formerly required from six to ten weeks for a test 
run. With the installation of an automatic recording 
system the time has been reduced to about one week, 
and with greater accuracy of results. 


In oil refineries, the data obtained from product 
composition analysis by mass spectrometers likewise 
are recorded in computing machine language. The 
combination of the automatic recording system and 
a computer has reduced the overall elapsed time for 
analysis by about seventy-five percent. In the field 
of guided missiles, data transmitted from the missile 
are automatically recorded in such a form that the 
necessary computations may be performed quickly 
and with less human effort. Thus, the time of engi- 
neers is conserved for the more important work 
which only they can do. 


As I stated earlier, interest in automatic data re- 
cording is directed at both engineering and com- 
mercial requirements, and of the two, the latter is 
by far the larger problem. Data which originate from 
people, rather than from instruments, are not sus- 
ceptible to completely automatic recording. There is 
no instrument which can sense thoughts and spoken 
words and translate them into numerical form. This 
would require “transducers” even beyond the skill 
of you gentlemen who are specialists in the field. 
Still, if we can eliminate all transcriptions of the data 
and make the original recording suffice for all subse- 
quent purposes, we are approaching the ideal. 


One approach has been concerned with the re- 
cording of large masses of statistical data. It is based 
on the principle of position coding of marks on a 
sheet of paper. The marks are read electronically 
and the data they represent are converted directly 
into recordings on magnetic tape. 


Another approach, and one that is more generally 
applicable to business problems, is in the direction 
of machine reading of printed or typewritten char- 
acters. The concept can readily stir the imagination 
of engineers and businessmen, alike. Only a few 
years ago it was no more than a concept. Today, 
with the formidable technology built up by elec- 
tronics engineers, it is on the verge of becoming a 
practical reality. 


Sometimes the need for manual data recording can 


‘be circumvented by “pre-recording.” In this ap- 


proach, as an example, the insurance premium 
notice or the electric bill which goes to a customer 
has attached to it a stub. The stub contains certain 
essential accounting data in the form of punched 
holes. When a customer makes the payment, the 
stub is detached and becomes an input to the data 
processing system. 


A variant of this approach is found in the expand- 
ing use by retail stores of tags or price tickets which 
are both punched and printed with data pertaining 
to each item. At the time of sale these tickets are 
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detached and become the input to the data process- 
ing system. Modern merchandising techniques de- 
pend heavily upon accurate and prompt sales infor- 
mation but until recently the cost of manual data 
recording was a major obstacle. As a further aid to 
retail organizations, equipment has been developed 
which produces a punched paper tape as a by-prod- 
uct of the sales record made by a cash register. 


Another kind of business data recording, closer to 
that employed in instrumentation, is represented by 
a new Toll Road Recorder. In fact, this is a case 
where instruments are employed to record com- 
mercial data on a large scale. Of particular interest, 
I believe, is the use of strain gage load cells for 
weighing each axle of a vehicle while the vehicle is 
in motion. The number of axles is counted photo- 
electrically. The pertinent data are printed and 
punched in “fare” cards, which provide certain col- 
lection safeguards and are the means for mechan- 
ized preparation of accounting and statistical reports. 


The Toll Recorder is an indication of a certain 
trend in thinking that may lead us much more excit- 
ing accomplishments in the future. Both instrumenta- 
tion engineers and businessmen are tending to think 
more in terms of a system and less in terms of an 
individual component. Whether this will bring us to 
a complete marriage of instruments and electronic 
processing machines, with consequences beyond our 
present vision, is a subject for thoughtful speculation. 
Suffice it to say that both of us are progressing in 
that direction and the day when we drive the golden 
spike may not be as far off as we think. 


One development leads to another, which in turn 
make several others possible. This chain reaction 
will, I am sure, within the next decade make past 
accomplishments seem like no more than a begin- 
ning. The industrial revolution in the processing of 
material objects has been underway for more than 
100 years, with obvious benefits to all. How much 
greater, then, is the promise of that new revolution, 
the one which deals with the processing of informa- 
tion? It is still in its infancy, but in its ultimate effect 
upon lives it well may be the more significant. 





Thomas J. Watson, Jr. was born in Dayton, Ohio on January 8, 1914 
and received his education at Brown University and his B.A. degree 
from Brown in 1937. 


He joined the International Business Machines Corporation in 
October 1937, as a Junior Salesman in the New York Sales Office. 


Mr. Watson enlisted as a private in the 102nd Observation Squad- 
ron in 1940, and was commissioned a 2nd Lieutenant in the Army when 
all National Guard units were called into federal service later that 
year. He completed his military service with the rank of Lt. Colonel, 
after making two extensive inspection tours of B-29 groups of the 
United States Army Air Forces in South America, Africa, India and the 
Marianas. He was stationed at Moscow, Russia, from June to December 
1942, opening Lend-Lease Ferry route from Alaska to Russia. He was 
rated Senior Pilot in 1945 on completion of five years’ flying activity 
and 1,500 hours as a pilot. 


Following military service, Mr. Watson returned to his duties with 
the International Business Machines Corporation and was appointed 
Assistant to the Executive Vice-President in January, 1946. In June, 
1946 he was elected Vice-President and in October of the same year, 
he was elected a member of the Board of Directors. In 1949 he was 
elected Executive Vice-President and in 1952, elected President of the 
IBM Corporation. 
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SHRINE EXPOSITION HALL, LOS ANGELES, WHERE THE TENTH ANNUAL INSTRUMENT 
CONFERENCE AND EXHIBIT WILL BE HELD IN SEPTEMBER 1955 


It Is Not Too Early to Make Your Plans Now fo Participate in the 


TENTH ANNUAL 


INSTRUMENT CONFERENCE AND EXHIBIT 


(INTERNATIONAL) 


of the 


INSTRUMENT SOCIETY OF AMERICA 


September 12-16, 1955 


LOS ANGELES, CALIFORNIA 
SHRINE EXPOSITION HALL AND AUDITORIUM 


This is the first ISA Show in the Far West. First responses from Members and Exhibitors 
give assurances that this will be one of the most successful events in the ten-year history 
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PHILADELPHIA 1954 


HE Philadelphia meeting of ISA has now passed 

into history—as a great success. More than 23,- 
000 persons attended this ninth annual ISA Confer- 
ence and Exhibit—which was 
named ‘The First International 
Instrument Congress and Expo- 
sition’’ to emphasize the partici- 
pation of instrument exhibitors 
from foreign countries. Of the 
more than 500 exhibitors, nearly 
70 were foreign firms. The In- 
strument Society of America is 
proud to be responsible for this 
W. A. Wildhack activity which has made a sig- 
nificant contribution to instrumentation and auto- 
mation. 

Two resolutions passed by the United States 
Congress gave official recognition and encourage- 
ment to this international undertaking. One resolu- 
tion permitted articles imported from foreign coun- 
tries for the purposes of this exhibition to be admit- 
ted without payment of tariff, and the other author- 
ized the President of the United States to invite the 
States of the Union and foreign countries to partici- 
pate in the Congress and Exposition. President Eis- 
enhower not only issued this invitation through the 
Embassies and as an Executive Order; he went fur- 
ther to signify his endorsement of the Congress and 
Exposition by sending a letter conveying his greet- 
ings to those attending the meeting. It is gratifying 
to all those who participated to know that the meet- 
ing received this recognition of its significance. 

The large number of exhibitors—double that of 
last year and nearly three times that of 1948 when 
the ISA show was held in Philadelphia before—in- 
dicates not only the rate of growth of the instrument 
industry but also the increasing recognition of the 
importance of the ISA Exhibit in bringing the instru- 
ment manufacturers together with industrial and 
scientific users. Setting new records the First Inter- 
national Instrument Congress and Exposition has 
also set new goals for ISA shows in the future. 

The Society recognizes its responsibility as the 
oldest technical organization devoted primarily to 
the advancement of the arts and sciences of instru- 
menation and automation, and will endeavor to 
continually improve the dissemination and circula- 
tion of information in this rapidly expanding tech- 
nology. 


I am glad to congratulate Richard Rimbach, 
Managing Director of the Congress and Exposition, 
on this outstanding event, and to express apprecia- 
tion on behalf of the ISA members, exhibitors and 
cooperating societies for the careful planning that 
was reflected in the smooth operation. J. C. Koch 
and other members of his Philadelphia Host Com- 
mittee are also to be congratulated and thanked for 


contributing to the convenience and pleasure of 
the visitors. 





W. S. Wildhack 
President, 1954 
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LOS ANGELES 1955 


IRST reports from the Los Angeles Host Commit- 

tee and from Fred J. Tabery, our 1955 Exhibit 
Manager, indicate that another successful ISA Con- 
ference and Exhibit is in the 
making. The Tabery Corpora- 
tion, a well-known Los Angeles 
exhibit management and exhibit 
manufacturing concern, has 
been contracted by the Society 
to conduct exhibit space sales 
and manage the 1955 Los An- 
geles show. Mr. Tabery was in 
Pittsburgh on October 31 and 
met with William Kushnick, ISA Warren H. Brand 
Executive Director, to discuss arrangements. Plan- 
ning and coordination were well in hand after an 
all-day session. Complete information about the Ex- 
hibit is now being made available. 





Three levels of the Shrine Exposition Hall will pro- 
vide a grand total of 96,000 square feet with a large 
share of the space being air-conditioned. Two of 
these three levels have direct access to the Shrine 
Auditorium where the technical sessions will be 
held. The unusually fine physical facilities of the 
Shrine Exposition Hall and Auditorium plus conven- 
ient accessability from the downtown Los Angeles 
area promises to make the Conference and Exhibit 
one of great convenience both to exhibitors and 
those in attendance. 


Delmas C. Little, First Vice-President in charge of 
the Technical Division reports that AIEE, IRE, ASME- 
IRD, IAS, Southern California Meter Association and 
others have been invited to cooperate in technical 
sessions. The Maintenance Clinic and the Analytical 
Clinic plus the planned 30-odd technical sessions 
provide a well-rounded and uncrowded technical 
program. 


This first truly Western Conference and Exposi- 
tion of the ISA will open up new frontiers. Instru- 
ment technicians, who have not been able to attend 
Eastern conferences, will have opportunity to par- 
ticipate; manufacturers and users in the Western 
states will be able to send more of their personnel 
to the exhibit; many exhibitors limited in past years 
because of distance and inconvenience will be able 
to expand and the Eastern manufacturers will have 
an opportunity to solidly cover the Western market. 


The opportunities for interchange of technical 
information and for “learning-by-looking” at the 
newest exhibits, the growing industrial interest in 
the achievements in instrumentation, the expanding 
instrument market in the West, and the natural at- 
traction of all Americans to the West will surely 
make this the first of many ISA Conferences in Calli- 
fornia. Not to be overlooked, attendance at the Los 
Angeles show offers an opportunity to visit and see 
the many famous tourist attractions and vacation 
spots in California and the Southwest. 


Warren H. Brand 
President, 1955 
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Why Electronic Process Control? 








Abstract: Lately considerable attention has 
been given to electronic controllers for process- 
ing units. Although there has been much talk 
shout the electronic unit being faster, it is 
actually slower than a modern force balanced 
controller mounted directly on the valve. How- 
ever, there are far more important reasons for 
nsing the electronic controller in process con- 
trol. This paper will define these reasons and 
aescribe an installation that started in the 
spring of 1954. 


bape history of process control is 
one of constant change. At the 
beginning, plants were controlled by 
hand from a few thermometers and 
pressure gages. Eventually, pneumatic 
controllers were developed to control 
the process variables automatically. 
At first these instruments were located 
at the point of control and later the 
controllers were located in a central- 
ized control room, with pneumatic 
transmission to and from the point of 
measurement and control. 


However, as units became more com- 
plicated the number of instruments 
increased until panel boards were so 
long that it became difficult to get an 
over-all perspective of the operation 
of the plant. At the same time the 
physical size of the plants increased 
making transmission distances longer. 


Trend to Graphic Panel Type 
of Instrumentation 


In the late 1940’s the trend towards 
the Graphic Panel type of instrument- 
ation developed. The prime reason for 
going to this type of instrumentation 
was to reduce the size of the control 
boards to make them more easily com- 
prehendible. This necessitated the de- 
velopment of a new type of instru- 
ment which occupied less panel space. 
Coincident was the development of 
unitized construction of controller 
components to give the required flexi- 
bility of controller mounting. Control- 
lers of this type, due to their force 
balanced designs, were found to have 


*Head of Instrument Department, Universal 
Oil Products Co, 30 Algonquin Road, Des 
Plaines, Illinois. 


better performance’ characteristics. 
They had less dead-band and generally 
had higher capacity air pilots, so that 
they could move the control valve 
faster. 

The Graphic Panel type of instru- 
ments, due to their unitized construc- 
tion, are more flexible in their appli- 
cation and can be used with the con- 
troller mounted directly on the con- 
trol valve to eliminate the transmis- 
sion lag. The importance of this trans- 
mission lag should not be underesti- 
mated since a long lag can give a flow 
controller a period of oscillation ap- 
proaching that of a temperature con- 
troller. In that case an upset in a flow 
controller would in turn disturb one of 
the major temperature controllers in 
a plant, setting up a cycle before the 
flow controller could dampen out the 
swing. 

Unfortunately, industry as a whole 
has not taken full advantage of the 
Graphic Panel type of instruments in- 
sofar as improved control is concerned, 
even though a fair percentage of the 
new large process control installations 
are going in with the process picture 
feature of this Graphic Panel. 


Emergence of New Electronic 
Controllers 

Even though industry, as a whole, 
is not now taking full advantage of 
the improved control available, a new 
form of process control is being con- 
sidered by some engineers. With this 
system the measurement of the process 
variables, the transmission, and the 
controlling is done electrically. The 
final control elements, the valve, still 
is positioned by means of compressed 
air. 

Electronics is a magic word in the 
minds of most people and conjures up 
visions of being able to do, electron- 
ically, most anything at the speed of 
light. However, it is always interest- 
ing to run comparisons before decid- 
ing which system is better. 

The biggest contribution to the field 
of automatic control in recent years 
has been the adoption of the frequency 


By D. M. BOYD* 


response techniques of the servo-me- 
chanism field to the process control in- 
dustry. While the relative merits of 
frequency response and step responses 
techniques can be argued back and 
forth, the important fact to remember 
is that frequency response has given 
the process industry a means of com- 
munication. It is now possible to com- 
pare intelligently the relative merit 
of one control system over another on 
a quantitative basis. 

In order to evaluate the perform- 
ance of electronic controllers in com- 
parison to the pneumatic controllers in 
use today, frequency response runs 
were made on two of each which were 
available on the present market. 
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Fig. 1. Schematic diagram of test installation 
for electronic (upper half) and pneumatic 
(lower half) controllers. 

Description of Frequency 

Response Tests 

The tests were run by loading 4 
pneumatic sine wave into the flow 
transmitter and recording the output 
pressure of the controller at a 10-in. 
diaphragm topworks as shown in Fig. 
1. In this manner a performance pit 
ture was obtained of the whole con- 
trol system from the measurement by 
the transmitter to the actual pressure 
change in the diaphragm motor top- 
works. 

Figure 2 shows the comparison of 
the frequency response of the two 
electronic controllers and the two 
pneumatic controllers. The pneumatic 
controllers were each checked with and 
without the effect of 100 ft. of %-in 
transmission line to and from the field. 
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Fig. 2. Relative frequency response curves—electronic controllers versus valve mounted pneumatic 
controllers and pneumatic controllers with 100 feet of tubing between controller and valve. 


It can be seen from the phase shifts 
and magnitude ratios, that while the 
performance of the electronic control- 
lers is not as good as that of the valve 
mounted pneumatic controllers, it is 
better than the performance of the 
pneumatic controllers mounted on a 
control board 100 ft. away. 


This proves to be a rude awakening 
from our visions of high speed per- 
formance from an electronic control- 
ler. The fact is that although the 
transmission and control is almost in- 
stantaneous there still remains the 
valve to be moved pneumatically and 
the air pilots supplied with the elec- 
tronic controllers did not quite have 
the air handling capacity of some of 
the pneumatic controllers. This shows 
up when the controllers are mounted 
directly on the diaphragm top. The in- 
troduction of only 6 ft. of %-in. cop- 
per tubing as in Fig. 3, will bring the 
performance of the pneumatic con- 
troller down to that of the electronic 
controllers. If one element in the con- 
trol system is slow, it slows the whole 
system. 


It is interesting to note that, while 
the addition of an amplifying relay or 
valve positioner to a control system 
with the controller 100 ft. from the 
valve will help the magnitude ratio, 
(see Fig. 4) it presents some rather 
serious difficulties as far as phase shift 
is concerned. Thus, while a pneumatic 
controller mounted on a board 100 ft. 
away from the valve could be made 
to move the valve with as great a 
magnitude ratio as an electronic con- 
troller, or a valve mounted pneumatic 
controller, it would have a_ serious 
phase shift or stability problem. 


Therefore, we are presented with 
the performance picture of the new 
electronic controllers. The controllers 
are not quite as fast as properly in- 
stalled pneumatic controllers, but are 
faster than the usual installation of 
pneumatic controllers. The question is 
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whether industry is ready to change 
to electronics. If speed were the only 
consideration the answer would prob- 
ably be no. 


Problems Presented by Use of Air 
Automatic control in the northern 
climates, however, has always been 
under a serious handicap due to the 
problem of handling instrument air at 
low temperatures. At the present time, 
there is quite a growth in the northern 
process industries and this should 
warrant serious consideration of an 
electronic system of measurement and 
control, if for no other reason than 
increased dependability under severe 
conditions of cold. Figs. 5, 6, and 7 are 
pictures made in a refinery in Canada 
last winter and should serve to illus- 
trate some of the problems involved. 
Considerable trouble was experienc- 
ed in the early operation of this unit 
due to troubles with the instrument 
air dryer. Inasmuch as the measure- 
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Fig. 3. Relative frequency response curves—electronic controllers versus valve mounted pneumatic 
controllers and pneumatic controllers with 6 feet of tubing between controller and valve. 
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Fig. 4. Relative frequency response curves—electronic controllers versus valve mounted pneumatic 
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Fig. 5. Pump installation at a Canadian 
refincry. 


ment of all of the process variables 
except temperature, required air, even 
a small amount of wet instrument air 
would leave the operators blind as far 
as knowing what the conditions were 
in the unit. 


The present electronic instruments 
promise an improvement in that they 
would at least continue to give a meas- 
urement under these conditions. It is, 
however, unfortunate that they still 
require air to move a control valve. 


Actually, air is a very poor medium 
for operating a valve. It is very ex- 
pensive. An instrument air system for 
a plant with 80 controllers could easily 
cost $15,000. Air, of. course, is com- 
pressible and this presents serious 
problems sometimes when there is a 
dynamic unbalance existing across the 
control valve, as many engineers can 
testify. Air diaphragm motors have 
always presented a problem to design- 
ers of diaphragm control valves due 
to their short stroke and instability 
under severe valve unbalance. The 
main reason that air is so popular is 
the ease with which the control func- 
tions can be obtained. However, with 
an electronic controller this is no 
longer a factor. 


Another problem that is inherent 
with an air system is the positioning 
of the valve with air failure. Most of 
the time it would be best for the valve 
to remain in one spot upon air failure. 
This is very difficult to do with a dia- 
phragm motor valve. 





Fig. 6. Base of catalytic cracking unit 
at a Canadian refinery. 
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Alternate Means for Valve Actuation 
An electric motor geared to the valve 
shaft would not be a practical solution 
to the problem. A motor and gears 
with enough power and speed that 
would compare with present pneu- 
matic valves would be too costly an 
installation to consider. Besides the 
question of cost is the fact that the 
normal process control valve spends 
90 per cent of its life in one position 
moving only very slightly either way 
from this point. This means that there 
would be a terrific concentration of 
wear at one point on the gear train. 


A more practical solution appears 
to be an electro-hydraulic approach. 
A relatively small motor and pump 
equipped with an accumulator can de- 
liver a large amount of power for a 
short time, probably enough to handle 
most the normal transients. 


The output of the controller would 
be used to operate the pilot valve in 
the hydraulic line. While such a sys- 
tem is capable of extremely high speed 
performance, it is doubtful if it would 
be necessary to consider any responses 
faster than 1 cps for a majority of 
process uses. For this reason a much 
simpler and consequently less expen- 
sive system could be used. 





Fig. 7. Tubing rack exposed to winter 
conditions at a Canddian refinery. 


In the event that an instrument air 
syst:m could be eliminated from a 
plant, it would be possible to spend 
approximately $175 extra per control 
valve over the present cost of a pneu- 
matic valve. 


Summary of Electronic Controller 
Advantages 

Once the problem of moving the 
valve electrically has been solved, elec- 
tronic controllers should come into 
their own and will have several big 
advantages over the present pneumatic 
controllers as follows: 

(1) Electronic controllers will give 
increased reliability in cold climates. 

(2) Electronic controllers will elim- 
inate the need for tubing racks. The 
major part of the installation cost of 
an instrument is in building the tubing 


rack. The cost of the tubing itself jg 
only a fraction of the cost as compared 
to the rack if it is to be properly built 
to protect the tubing from the weather, 
corrosion, and mechanical damage, 
The tubing has to be continuously 
watched for leaks due to mechanical 
vibrations and temperature changes, 

The electrical leads can be pulled 
through a conduit supported in the 
regular pipe rack. 


(3) Electronic controls will give in- 
creased flexibility in some of the more 
complicated control problems. Much 
thought is being given to the possibil- 
ity of using a computer to operate 
the processing plant. Actually, we are 
further along this path than most 
people realize. Where is the dividing 
line between a computer and normal 
process control techniques? We are 
cascading, limiting, and overriding 
controllers today that are capable of 
multiplying, integrating, or differen- 
tiating. The combustion control people 
have made use of electrical signals for 
interrelating the actions of several 
controllers. It is certainly probable 
that more of this will be done in the 
process control industry. 


(4) Electronic controllers should be 
able to obtain better control. As men- 
tioned earlier, “better control” does 
not necessarily mean faster control. 
Most of the critical control points on 
a processing unit have long time con- 
stants due to process lag and a fast 
action on the controller will not help 
the over-all control materially. Under 
these conditions, however, the dead- 
band in the controller does become im- 
portant, in that the greater the dead- 
band the longer will be the time re- 
quired for the controller to detect the 
initial error between the measured 
variable and the desired value. 


(5) Electronic controls should have 
less noise. The problem of noise in 
process control systems has not had 
too much study; however, frequency 
response analysis of most of the criti- 
cal process control problems shows 





Fig. 8. Electronic control board of Rock 
Island Refining Company. 
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that the controlling lag exists within 
the process itself. The derivative func- 
tion in the controller can be used to 
move this lag towards a shorter period 
giving an improved over-all control. 
However, this requires some rather 
long time constant settings on the de- 
rivative unit. It is often found that 
full use can not be made of the deriva- 
tive function because of noise that is 
present in the system, either in the 
process or the controller. With the 
electronic controller, it should be eas- 
ier to make use of some of the servo- 
mechanism techniques of filtering out 
undesirable noise that is upsetting to 
the controller, and thus obtaining more 
effective use of the derivative function. 


One Unit Equipped With 
Electronic Controllers 


Our company has recently completed 
a UOP Platforming unit for Rock Is- 
land Refining Company at Indian- 
apolis, Indiana. (Fig. 8). This unit 
was equipped with electronic controls. 
The reasons for going to this type of 
installation were the first two given. 
Namely, more reliability under condi- 


tions of cold and the elimination of 
tubing racks. 

Inasmuch as the valves had to be 
pneumatically operated, because of the 
lack of a suitable electric operator, the 
electric pneumatic relays were speci- 
fied with a small electric heater mount- 
ed on the pilot valve block to lessen the 
possibility of ice formation at this 
point. Inasmuch as the plant is not yet 
in operation at the time of writing this 
paper, further comment will be pre- 
sented at the time the paper is given 
in September. 

In conclusion, I would like to point 
out that the future of Electronic Con- 
trols appears very bright once the 
problem of operating the valve elec- 
trically has been solved. This actuator 
should be simple, inexpensive, and 
have a performance at least equal to a 
pneumatic diaphragm motor as far as 
speed and dead-band are concerned. 


DISCUSSION 
By W. T. Marchment* 
I would like to congratulate the 


author, David M. Boyd, not only on 
the excellence of his paper, “Why 


Electronic Process Control,” but also 
on having seen the electric light. 
As one who has been interested in 
the development of electronic in- 
strumentation for the process in- 
points the author makes in favor of 
the electrical medium. The reference 
to valve actuators and the possibility 
of using oil I find the most interesting. 
At the moment, electrical operation of 
valves is a little complicated as servo 
characteristics should be provided to 
effect smooth control. We are however 
having considerable success in electro 
oil hydraulic control of valves, where 
the oil unit is used as a valve posi- 
tioner and is controlled from the out- 
put of a three term electronic con- 
troller. 

These units are in operation in steel- 
works for the control of automatic 
reversing. Open hearth furnaces, etc., 
and their satisfactory operation has 
encouraged us to proceed with the 
development of smaller oil units which 
would be applicable to valves used in 
the process industries. 


“Control Manager, Evershed & Vignoles, 
Ltd., Montreal, Canada, and London, England. 
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Round-Edged Orifice Plates for Measuring 


Viscous Liquids 








Abstract: Conventional primary devices, gen- 
erally used in the measurement of fluid flow, 
are sharp square-edged orifices, nozzles, or 
Venturi tubes. These commonly used devices 
are quite satisfactory for the measurement of 
gases and non-viscous liquids; however, they 
are seriously limited in the measurement of 
viscous liquids, since the coefficients of dis- 
charge vary so greatly with the fluid viscosity. 
This paper concerns the round-edged orifice 
whose coefficient of discharge is practically 
independent of viscosity changes over a wide 
range of flowing conditions. The author wishes 
to point out to measurement personnel the 
important niche occupied by the round-edged 
orifice in fluid flow measurement which he feels 
cannot be filled as simply by any other existing 
device. 


HE purpose of this paper is not 

to review critically the subject 
of round-edged orifices as primary de- 
vices for the measurement of viscous 
liquids, nor to present any compila- 
tion of published data on the subject. 
Such compilations’ are available from 
other sources. Rather, it is the intent 
of the author to call attention to this 
very practical, though relatively un- 
known, method of measuring viscous 
liquids. 


One of the major handicaps to the 
use of sharp square-edged orifices for 
the measurement of flow of viscous 
liquids is the considerable variation 
in the orifice discharge coefficient, 
which occurs with moderate changes 
in the viscosity of the flowing liquid. 
It is possible to have as much as ten 
per cent change in coefficient, corre- 
sponding to viscosity changes which 
occur with normal temperature 
changes during a measurement period. 
This difficulty, corresponding to the 
measurement of viscous liquids with 
sharp square-edged orifices, has been 
increased because of the variation in 
the findings of different investigators. 
The discrepancy in the results of these 
liquid meter research projects can no 
doubt be attributed, in part, to the 
possible existence of a region of in- 
stability between streamline and tur- 
bulent flow, occurring at Reynolds’ 
numbers between about 1,000 and 
5,000. Because of this instability, the 
results of tests may be, to a consider- 
able extent, a function of the particu- 
lar test apparatus used by the investi- 
gator. 





*Chief Engineer, American Meter Company, 
Incorporated, Erie, Pennsylvania. 





‘Superior numbers refer to similarly num- 
bered references in Bibliography at end of text. 





ACYNOLOS’ NOMBER 


Fig. 1. Typical variation of discharge coeffi- 
cients with Reynolds’ number for nozzle, sharp 
square-edged orifice, and the proposed round- 
edged orifice. 


The Round-Edged Orifice 


During the past few years there has 
been an increasing amount of atten- 
tion paid to the proposed use of round- 
edged orifice plates as primary devices 
for the measurement of viscous liq- 
uids. The discharge coefficients of 
nozzles and Venturi tubes increase 
as the Reynolds’ number increases; 
the discharge coefficients of sharp 
square-edged orifices decrease as the 
Reynolds’ number increases (Fig. 1). 
It would seem logical that by placing 
the proper degree of curvature on the 
upstream edge of an orifice a primary 
device with some intermediate (flat) 
characteristic could be produced (Fig. 
2). General practice has been to ma- 
chine the downstream portion of the 
orifice plate, adjacent to the orifice 
edge, either by counterboring or bevel- 
ing, so that the effective width of the 
orifice edge is equal to the radius of 
the edge. 


Other methods of approximating 
the desirable characteristics of the 
round-edged orifice have been studied 
by various investigators but each al- 
ternate method seems to ‘have its own 
limitations. The double-beveled orifice 
has been used, in which bevels—in 
various degrees—are placed on both 
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Fig. 2. Typical installation of a round-edged 
orifice in meter tube. 


By H. V. BECK* 


the upstream and downstream edges 
of the orifice. Orifices of this type 
have been developed with a quite flat 
characteristic. The range of Reynolds’ 
numbers over which the coefficient of 
discharge is constant does not seem to 
be as great, however, as with the 
round-edged orifice. Primary devices 
have also been made in which a short 
cylindrical tube is mounted in a flat 
plate to produce the desired result, 
Such devices are more difficult to in- 
stall or to remove from the meter tube. 
The flanges have to be spread a con- 
siderable amount, or a portion of the 
meter tube must be removed, to give 
the necessary clearance. 

To the knowledge of the author, the 
first tests reported on round-edged 
orifices, for the expressed purpose of 
obtaining a constant coefficient of dis- 
charge when measuring viscous liq- 
uids, were those conducted in the 
laboratories of the American Meter 
Company and the University of Okla- 
home in 1935-36. These tests, which 
were conducted on 2-inch and 4-inch 
lines, indicated quite definitely that 
round-edged orifices could be produced 
which would have constant discharge 
coefficients for Reynolds’ numbers 
above about 2,000. Fig. 3 represents 
a portion of that data; it illustrates 
the performance of a 2-inch orifice 
with a %-inch edge radius, installed 
in a 4-inch line—the differential pres- 
sure in these tests having been ob- 
tained from flange taps. 





These findings were substantiated 
by subsequent independent tests which 
were reported in a paper written by 
Professor Alb. Schlag of Liege Uni- 
versity." These tests were conducted 
with meter tubes constructed of 50 
mm I. D. smooth copper pipe, employ- 
ing corner taps for obtaining differ- 
ential pressures. Because smooth- 
walled tubing was used, the data are 
probably capable of being extrapo- 
lated to larger line sizes—say to lines 
of 4-inch or 6-inch pipe—with no ap- 
preciable sacrifice in accuracy. Varl- 
ous other comparative tests, using 
different types of differential pressure 
taps, seem to indicate that, for all 
practical purposes, identical differen- 
tial pressures are obtained from either 
corner taps or from flange taps. For 
this reason, it should be satisfactory 
to use the data from these tests with 
flange taps, which are generally used 
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in this country in fluid measurements. 


The following table of results con- 
tains data reported in Professor 
Schlag’s paper. These data substan- 
tially check the data obtained in the 
laboratories of the American Meter 
Company and the University of Okla- 
homa in 1935-36, for those orifices 
which produced the flattest coefficient 


curves. 
ree D, r Coefficient 
m=p'| B= — of Discharge 


D:| DB | C K 
0.0506 0.224 0.100 0.769 0.770 





0.16 | 0.40 0.112 | 0.782 0.793 
0.25 0.50 0.135 | 0.804 06.833 
0.36 | 0.60 0.208 0.842 0.904 
0.391 | 0.623 0.285 | 0.859 0.935 
Where . 
m = area ratio or (D:. D,)° or 
r = edge radius in inches 
D. = orifice diameter in inches 
D, = pipe inside diameter in inches 
C = coefficient of discharge, cor- 
rected for velocity of ap- 
proach 


K = coefficient of discharge, neg- 
lecting velocity of approach; 
R= C/V (1—#") 
Measurements of viscous liquids 
can be made, using the coefficients 
listed above, employing conventional 
procedures as outlined in trade pub- 
lications,‘ where the basic orifice fac- 
tor F, is obtained from the relation 
F, = 345.92 KD.*. Using that conven- 
tional value, F,, the various custom- 
ary applicable factors (for specific 
gravity, seals, etc.) can be obtained 
directly from the trade publications. 
The calculation procedure would be 
the same as with a conventional pri- 
mary device, except that no viscosity 
factor, or Reynolds’ number factor, 
would be used—the value of such a 
factor for a round-edged orifice being 
unity. 


The problem of an upstream edge 
with a specific radius is not as diffi- 
cult as it might appear; tools can be 
quite readily ground to produce defi- 
nite edge radii. Attention should also 
be called to the fact that the round 
upstream edge of these special orifice 
plates are proportionately much less 
subject to change from wear caused 
by the flow of fluids containing abra- 
Sive substances than are the sharp, 
square edges of conventional orifice 
plates. 


Considering the various character- 
istics of these primary devices, the 
author can see no reason for not ap- 
plying them to the many fields of 
measurement where they could be 
readily adapted. Perhaps, with in- 
creasing general knowledge of these 
relatively new primary devices, co- 
operative test programs can be initi- 
ated where manufacturers, industrial 
concerns, and fluid meter laboratories 
can jointly assemble data which would 
enable these devices to be used con- 
fidently to obtain accurate measure- 
ment of viscous fluids. 
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Fig. 3. Result of tests on a round-cdged orifice, conducted at the University of Oklahoma in 1935-36. 
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DISCUSSION 


By I. O. Minor* 


Mr. Beck mentioned primary de- 
vices in which a short cylindrical tube 
is mounted in a flat plate. These de- 
vices were tested in the laboratory 
mentioned in the author’s reference 3, 
by Professor Alb. Schlag and Dr. A. 
L. Jorissen. Since that time Dr. Joris- 
sen has become the head of the De- 
partment of Hydraulics and Hydraulic 
Engineering at Cornell University. 
He continued test work on cylindrical 
nozzles under the sponsorship of this 
discusser’s company. His work was 
published in ASME Paper No. 
51-A-63, “Discharge Measurements by 
Means of Cylindrical Nozzles,” by A. 
L. Jorissen and H. T. Newton. This 
appeared in “Transactions,” ASME, 
July, 1952. 

Dr. Jorissen became interested in 
the possibilities of reducing the loss 
of head through cylindrical nozzles 
and developed a modification of such 


*Vice-President in Charge of Engineering, 
Builders-Providence, Inc., Div. of B-I-F Indus- 
tries, Providence, R. I. 


a device with a diffuser to recover 
some of the velocity head. It was 
necessary to change the throat taps 
to the type normally used for Venturi 
tubes. Fig. 4 shows the type of de- 
vice developed by Dr. Jorissen. 
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Fig. 4. Builders’ Schlag-Jorissen tube. 


Fig. 5 shows a comparison between 
coefficients of 4-inch Venturi tubes, 
square-edged orifice plates, and cylin- 
drical nozzles with recovery cones as 
developed by Dr. Jorissen and pro- 
duced by this discusser’s employer. 
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Fig. 5. Graph showing the comparison of co- 
efficients, 
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Some Differences Between Robots and 
Human Beings in the 
Process of Decision-Making 





Abstract: Automatic control systems can 
make decisions only when given sufficient in- 
formation. Human beings generally have to 
decide on insufficient evidence. Some implica- 
tions of this difference are examined and the 
possibility of constructing human-resembling 
robots is explored, particularly for automatic 
control, 


UTOMATION may be described as 

the substitution of robots for 
human beings. This process began 
piecemeal in prehistoric times as man 
learned to use tools to extend the 
powers of the bare hand. Somewhat 
later the human powers of observa- 
tion were gradually extended by the 
development of various instruments. 
Less than two hundred years ago the 
steam engine emerged as a powerful 
substitute for human muscle. Today 
the ultimate step is taken: from cer- 
tain of his tasks man withdraws him- 
self entirely, substituting in his place 
a robot creature, endowed with me- 
chanical hands, inanimate sense or- 
gans, flame-driven pistons for muscles, 
and a brain strung together of bits of 
plastic, steel, and copper. In this final 
withdrawal man appears to have 
yielded to his robot offspring the most 
precious of all human rights—the 
right to make decisions. 


Without implying that this sur- 
render of man to machine is in any 
way alarming, it seems clear that de- 
cision by automatons poses some ex- 
tremely important questions. Reflect- 
ing on human nature itself, such 
words as decision, choice, will are at 
the core of the problem. And in re- 
gard to the robot device, the nature 
of decision-making is also central. 


It seems appropriate, therefore, to 
look carefully at the process of decid- 
ing, in robots and in human beings, 
whether by way of heralding the 
brave new automatic world that is 
crowding in upon us, or by way of 
retrospect over the long development 
of which modern robotry is the cul- 
mination. 


“Professor, Department of Physics, The 
University of Tennessee, Knoxville, Tenn. 


In the block diagram representation 
of an automatic control (Fig. 1) the 
term decision suggests itself as a label 
for the input to the effector from the 
computer. Thus, decision here ap- 
pears as a signal, resulting from some 
kind of computation and capable of 
calling forth from the effector some 
kind of action. But until action and 
computation are defined, we have 
merely replaced one unknown by two. 
We can add to the picture the fact 
that the effector is always a power 
amplifier—that is, action is a high 
power level signal compared to deci- 
sion. An amplifier may, in fact, be 
defined as a device for (approximate- 
ly) conserving information while rais- 
ing the power level of a signal. So, 
for what it is worth, we may say that 
decision is an input to a power 
amplifier. 


The other aspect of a robot decision 
is that it is the result, the output, of 
some kind of computation — some 
crude analogue of thought. Computa- 
tion is a process in which several 
flows of information are mingled, so 
that the total quantity of information 
is either conserved or diminished, 
never increased. Moreover, the output 
is generally not at a _ significantly 
higher power level than the input. 


This brief look, at the use of de- 
cision as a label’for one of the signals 








By JOHN D. TRIMMER* 


does not give a definition of the term, 
but it pictures to some extent the con- 
text in which the term is used, De- 
cision appears as the effect of thought 
and as the cause of action. 


If we turn now to the use of the 
term decision in relation to ourselves 
and to human beings generally, the 
analogy with the foregoing is evident 
but not complete. Like most words, it 
is used loosely and in various shades 
of meaning,’ but we shall here mean 
by it an inward commitment to ac- 
tion, that is, to some externally ob- 


servable deed. 


Since 


any action ob- 


servable to others requires an expen- 


diture 


of energy, 


this kind of human 
input to an effector (that is, some 
muscle system) seems quite realistic. 
Moreover these human decisions ap- 
pear to result from thought—that is, 
interaction of nerve signals—much as 
in the robot control loop. 


These 


the 


postulate of 
decision as an 


obvious similarities between 


robot and human decisions must be 
viewed, however, alongside two im- 
portant differences. One of these con- 
cerns the wear and tear involved in 
decision-making; the other concerns 
decision in the face of uncertainty. 

It seems obvious that robot deci- 


‘Superior numbers refer to similarly num- 
bered references in the Bibliography at the end 
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Fig. 1. Block diagram of control system. 
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sions are reached without the robot 
being burdened, or caused to wear out, 
in proportion to the importance of the 
decisions. Perhaps it would be more 
appropriate to say that the concept 
of importance of a decision is mean- 
ingless in robotry. By contrast, in 
human deciding, the importance of 
the decision is a controlling factor in 
determining wear and tear on the 
total human organism. The high mor- 
tality rate among train dispatchers 
is one piece of evidence here; the high 
incidence of stomach ulcers in some 
professions may be another. 


One can, of course, imagine robots 
in which the wear and tear of pre- 
liminary computing leading up to a 
decision would be proportional to the 
comp'exity of the decision problem. 
One can go further and consider 
robots in which no decision becomes 
effective until a predictive computa- 
tion guarantees a favorable result of 
the action decided upon. Such a robot 
is already a fairly good analogue of 
the worrying human. Still more man- 
like would be a robot in which pre- 
assigned importance functions con- 
trol the accuracy required of a given 
prediction before decision is permit- 
ted, according to the factors entering 
that particular decision. Going a step 
further, one can envisage making the 
speed of the predictive computations 
greater as the pressure of undecided 
problems builds up. In the limit, this 
becomes unworkable for robots as for 
humans, and only by sacrificing accu- 
racy can the pressure be cased. 


Automatons such as these, capable 
of worrying and of foresight would 
seem to be almost complete substi- 
tutes for the human. But suppose the 
predictive calculations, no matter how 
rapidly carried out, do not converge 
with any accuracy whatsoever. Sup- 
pose, in other words, the question is 
undecidable on the basis of evidence 
at hand. What can the robot do then? 
This is the problem of decision in the 
face of uncertainty. Here there seems 
to be an irreducible difference between 
human and robot. 


Practically all human decisions 
must be regarded as made in face of 
significant uncertainty. Consider a 
woman buying a hat, a man buying 
an automobile, a baseball player de- 
ciding to swing on a given pitch, a 
conversationalist trying to make an 
important point, a plant operator con- 
trolling an industrial process — all 
such examples picture the human 
being as an organism able and willing 
to decide, to initiate action, without 
being in any final sense sure of the 
outcome. This trait goes far in ex- 
Plaining human history. In the tech- 
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nical realm, it explains the advance of 
science—for unless experiment goes 
ahead of theory, science comes to a 
standstiil. It explains why technolog- 
ical applications are generally ahead 
of the corresponding scientific under- 
standing, rather than the other way 
around, as is so commonly assumed. 
(As a contemporary example, com- 
pare nuclear technology with theory 
of nuclear forces.) And, of more par- 
ticular import to instrumentation, it 
explains why one or more human 
operators can control an_ industrial 
process not yet well enough defined 
for fully automatic control. 


How can we make a robot that will 
simulate this human characteristic? 
We could build conservative robots 
that would always maintain the status 
quo unless there was clear basis for 
decision; progressive robots that 
would always make changes in a given 
direction unless there was clear indi- 
cation to the contrary; and gambling 
robots that would appeal to chance for 
the decision, whenever accuracy of 
prediction fell below a certain value. 
These would all simulate to some ex- 
tent their human prototypes. 


One feels that something would be 
lacking, however, and the missing 
clement, upon examination, appears 
to be what in the human is called 
will, The trouble is that for these 
robots the future is completely deter- 
mined—in the sense that under given 
circumstances the robot would always 
make the same (predictable) decision. 
This includes the times when _ the 
robot would decide to appeal to 
chance. In short, it is hard to see in 
any robot the analogue of free will, 
whereas human beings generally feel 
certain that they not only have free 
will but, what is more to the point 
here, that they can and do exercise it 
almost continuously, 


In the final analysis, then, it ap- 
pears that man has not delegated, 
and cannot delegate, to the machine 
the human power of making decisions. 
All those actions of the machine, 
which we are prone to label decisions 
as we watch it working, were in fact 
decided upon in advance by the de- 
signer. The meaning of this for the 
age of automation is that the burden 
of thoroughly understanding the proc- 
ess to be controlled must remain on 
the controls cesigner. He must face 
and decide in advance all the ques- 
tions which the robot controller may 
conceivably encounter later. 


The possibility of easing this 
burden by making robots which gam- 
ble under prescribed conditions is at- 
tractive enough to deserve careful 
exploration. This is an avenue sug- 


gested by Ashby’s work’ on ultrasta- 
bility. One might, for instance, con- 
sider the mode of control operation 
depicted in Fig. 2. This proposal as- 
sumes the availability, for the process 
considered, of effective stops (me- 
chanical barriers, safety valves, gase- 
ous electrical discharge tubes, etc.) 
which will in all events keep the con- 
trolled variable within given fixed 
limits. Then so long as the variable 
stayed within the dead zone nothing 
would happen (or the variable might 
be subject to an ordinary error-driven 
control). When the variable is per- 
turbed beyond the dead zone, the sys- 
tem would proceed to sample at ran- 
dom the (presumably very large) 
number of internal complexions built 
into it—the variable meanwhile doubt- 
less being against a stop most of the 
time—until an internal constitution is 
found permitting the variable to re- 
main in the dead zohe. 





The value of such a scheme is obvi- 
ously open to many practical ques- 
tions—the penalty attached to the 
widely divergent stopped condition, 
the effective speed of sampling new 
complexions compared to the time 
constants of the controlled process, 
ete. The important question from our 
present viewpoint, however, is the de- 
gree to which the design of this kind 
of, controller would require less de- 
tailed pre-knowledge and pre-decis:on 
than design of conventional types. 
Answers to this question, as well as 
to the more urgent practical ques- 
tions, can best be sought by working 
out concrete proposals for control of 
selected actual processes. It may be 
that for some systems, particularly 
the more complex ones having over- 
lapping and interacting control loops, 
the techniques of control by gambling 
can ease the human burden of deci 
sion-making. 


controlled 
variable 
upper stop 
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time 
Fig. 2. Control by gambling. 
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Interference of Two-Position Controllers 





Abstract: The tuning modes of operation 
play important roles in determining the be- 
havior of industrial processes equipped with 
two sets of two-position controllers. Useful 
information regarding such behavior is given 
through extended application of approximate 
frequency response method developed for sim- 
ple loop discontinuous control systems. This 
paper presents'a rapid method of finding tun- 
ing patterns for cases where one control sys- 
tem interferes with the other, and when the 
control systems affect each other. For the 
first case, analogue computor test results are 
given, showing the thresholds of tuning. For 
the second case, the general procedures of 
analysis are introduced, taking a practical 
example of a vapor compression evaporator 
control. More general views of operating modes 
are given by assuming process response of 
dead time plus linear reaction curve. The same 
principle leads to a new method of two-vari- 
able linear control system design, which pos- 
sesses a desirable feature for system synthesis 
as long as the properties of individual control 
loops and couplings are treated separately. 


HEN two sets of two-position con- 

trollers are applied to a process, 
interactions between them are pos- 
sible. Thus, there is a case when a 
steady mode of oscillation of the one 
controller is tuned to the other, and 
also a case when a common steady 
mode is set up for the two systems as 
a result of their mutual interference. 
Such tuning modes may, or may not, 
be desirable, depending upon the na- 
ture and requirements of respective 
problems. But in any case, to get de- 
sirable states of operation, informa- 
tion on the underlying relations are 
necessary. This paper is intended to 
suggest a procedure to get this infor- 
mation. 

The proposed method of attack of 
the problem is based upon the approxi- 
mate frequency response method pre- 
sented by Kochenburger’ and others’. 
This process has proven to be the most 
suited one for the analysis of inter- 
ference. According to it, the tuning 
of one controller to the other is rep- 
resented by a vector addition on the 
complex plane. The pattern of mutual 
tuning can be determined by solving a 
simple simultaneous condition for two 


*Professor of Mechanical Engineering, Uni- 
versity of Tokyo, Japan. 
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end of the paper. 
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sets of vectors. This procedure is far 
simpler than the one necessary for 
handling the two-variable linear con- 
trol system. The underlying principle 
this paper introduces, can be extended 
to the two-variable control system 
synthesis, as is written at the end of 
the paper. 
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Fig. 1.—The Control System (Single Loop) 











The Approximate Transfer Function 
of Two-Position Action Controllers 

Supposing a simple feedback sys- 
tem, as shown in Fig. 1, is composed 
of a two-position control element (Gx) 
and linear elements (process) (Gi), 
and assuming a sinusoidal oscillation 
of the actuating signal; then 

e(t) = Asinwt (1) 
where A is the amplitude and w is the 
circular frequency of the oscillation. 

The output from the two-position 
action controller having a differential 
gap 2h will be a rectangular pulse of 
amplitude D, where’2D is equal to the 
full stroke of the final control element 
or the value of the manipulated vari- 
able corresponding to the stroke. The 
relations are shown in Fig. 2. Here 
a symmetrical mode of oscillation is 
assumed, though the basic principles 
which follow may be extended to cover 
non-symmetrical cases. 

As discussed by Kochenburger, for 
most of the physical systems encoun- 
tered in practice, an approximation to 
take only the fundamental harmonics 
of the rectangular pulse, neglecting 
the higher harmonics, is justified; be- 
cause the higher order harmonics have 
progressively smailer amplitudes and 
also because they are sufficiently at- 
tenuated in the linear elements, which 
generally possess low-pass properties. 
In process controls, the process trans- 
fer functions are frequently estimated 
from the process response curve to 
step input. Approximate substitution 


By YASUNDO TAKAHASHI* 


of this response by a dead time L and 
a straight line having an inclination 
of maximum reaction rate R has been 
a well established method since Zieg- 
ler-Nichols*’. This approximation, cou- 
pled with Kochenburger’s process, 
seems to give sufficiently accurate 
estimation of period and amplitude 
of steady oscillations in many cases, 
except for the cases where the wave- 
forms of the controlled variable are 
highly distorted as are seen in single 
capacity process control by two-posi- 
tion actions with wide differential 
gaps. If the two-position process con- 
trol is exactly treated, based upon the 
Ziegler-Nichols’ approximate reaction 
curve, the steady oscillation will de- 
scribe a triangular wave which hardly 
exists in practice’. The combination of 
the Kochenburger method with the 
Ziegler-Nichols’ approximation may 
be said to be favorable on the point 
that the errors in the higher frequency 
band introduced by the latter approxi- 
mation can be compensated by the 
approximation of the former one. 
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Fig. 2—The Fundamental Harmonic 


The approximate transfer function 
of the two-position action, as derived 
from Fig. 2, is written: 

4D h 
Gr(A) = — / -sin'— 
A A 


I 


(2) 





Referring to the block diagram of Fig. 
1, the stability limit condition is: 
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1+ Gi(jw)Gr(A) = O. (3) 
Therefore, at stability limit: 
G.i(jw) = ~Gr'(A) (4) 
where 


-G,"(A) = 


rA / h 


sin-' —- 


4D / A 


mw (5) 








and 

Gi(jw)| = C./(4D/r). (6) 
Thus, the steady state amplitude of 
the controlled variable and its period 
can be estimated by the point P. in 
Fig. 3 as follows: 

amplitude OP, 
period 27/(wat point P.) 

where P, is the intersection of the two 
curves; the one is a parallel line to the 
negative real axis, having a distance 
h from it, and the other is the output 
vector locus of the linear system G: 
in response to a sinusoidal input of 
amplitude 4D/r. 
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Fig. 3.—Natural Mode of Operation 


One-Sided Interference 


There are many instances in prac- 
tice where one two-position control of 
a system influences the other two-posi- 
tion control of the same system. For 
example, in an open type water heater, 
the action of the level controller that 
opens or shuts the feed may affect the 
action of the thermostat of the heater 
system. Another example is two ther- 
mostats installed at upstream and 
downstream sides of a flow line. These 
types of interference are one-sided, a 
distinguishing feature as compared 
with the mutual interference discussed 
in the following paragraph. 

The pattern of action of a two- 
position control under one-sided in- 
fluence from another two-position con- 
trol is estimated by simple extension 
of the Kochenburger procedure. Ac- 
cording to the statements of the pre- 
ceding paragraph, the effect of the 
independently acting control to the 
dependent controller is approximately 
represented by a sinusoidal fluctuation 
of the controlled variable of the latter 
system. 

Let the circular frequency of this 
oscillation be wa, and let the amplitude 
which appears on the controlled vari- 
able of the dependent system. be cu. 
In Fig. 4, take a point P,*having the 
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Fig. 4.—Forced Mode of Operation 


angular frequency ws, on the vector 
locus of the dependent system for the 
input amplitude of 4D/7, and draw a 
circle of radius ca around this point. 
If the circle intersects with the differ- 
ential gap locus QQ’ at Q and Q’, the 
point Q gives the tuning pattern of the 
dependent system; and it may be 
shown that the point Q’ represents an 
unstable mode of operation. Thus, OQ 
in Fig. 4 is an approximate measure 
of controlled variable oscillation am- 
plitude, its period being the same as 
the independent controller (27/wz). 

When the disturbing frequency is 
sufficiently apart from the natural 
frequency of the dependent system, as 
represented by point P, in the figure, 
and/or the disturbing amplitude gets 
smaller, the crossing of the circle with 
the line (Fig. 4) becomes impossible. 
Then the tuning comes off, and the 
value of the second controlled variable 
is given by two sinusoidal waves added 
together, the one having the frequency 
of the first (independent) control sys- 
tem, and the other the frequency of 
point P. in Fig. 4. Of course, this is 
the first approximation; and in some 
cases, more complicated beats are pos- 
sible. Fig. 5(a) is an example of an 
out-of-tune mode in which the higher 
harmonic comes from the independent 
controller. When the tuning begins, 
the pattern of oscillation comes to a 
practically pure sinusoidal form, as is 
shown in Fig. 5(b). These pictures 
were taken on a Philbrick analogue 
computor. 

Theoretically, the threshold of tun- 
ing is given by point Q. in Fig. 4, 
where the circle around a point P 
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Fig. 5.—Example of Out-of-Tune and 
Tuning States 


touches the locus QQ’. But, as might 
be anticipated, the states of operation 
near the threshold are rather unstable. 
Even in an analogue computor, the 
vectors shown in Fig. 6 have been the 
practical limits of tuning. The linear 
element used in this case was; 
k 
G; a) <= (7) 
s(1 + T,s) (1 + T.8) 

in which 7,, T., and k are constant 
parameters. Pictures of Fig. 5 were 
also taken on the same set of units. 
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Fig. 6.—Thresholds of Tuning Observed on an 
Analogue Computor 
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Fig. 7.—Two-Variable Control System 























Mutual Interference 


In practice, there are cases where 
two independently installed control 
systems affect each other through pro- 
cess reactions. Generally the system is 
represented by Fig. 7. Two pressure 
controllers installed in a duct system 
may sometimes constitute an example. 
The vapor compression evaporator 
(Fig. 8) is another example. Compar- 
ing both figures, one can see that G;, is 
the steam pressure controller, G; is the 
level controller, M; and M, are the heat 
input and feed or their equivalent 
quantities, C; is the steam pressure, 
and C, is the level. In this system, if 
the heat input M, is increased, the 
pressure C, will rise, but the level C, 
will gradually fall because the rate of 
feed diminishes due to the pressure 
rise and other reasons. These relations 
are expressed by transfer functions G; 
and G, in Fig. 7. The change in feed 
valve opening (M,) causes pressure 
and level changes in mutually opposite 
directions. The transfer functions -G; 
and G, denote these relations. 
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The tuning mode under such mutual 
interferences can be graphically de- 
termined in just the same way as be- 
fore, taking into account an additional 
phase condition. The process of solu- 
tion will be introduced taking, as an 
example, the evaporator system inves- 
tigated by the author. In process sys- 
tems, the four transfer functions may 
be estimated from transient response 
test results. On the model evaporator 
system, they were found as follow. : 











3  em.Aq. | 
G;(s) = ——————— —— |; 
s(1 + 5s) kW 
om =(10) 
4 em 
G,(s) no 
s(1 + 1.28)[ kg/mn _} 
-5.5 [ em.Aq. | 
G;(s) 0 ee eompaginnemns " 
s(1 + 28s) |. kg/mn soa 
—1.1 cm 
G(s) — —_— 
s(1+6s) | kW 


These results were also confirmed from 
heat and water balance equations of 
the system. 

If the controller G, applies a sym- 
metrical rectangular pulse of ampli- 
tude: 

D, = 0.9kW 


the resulting frequency response (Fig. 

9) of the controlled variable will be: 
Cu (jw) = (4D, /r) G:(jw) > 
Cu(jw) = (4D./r) Gi (jw). 


Similarly, a symmetrical rectangular 
pulse of the controller G, with the am- 
plitude, D, = 0.5kg/mn, causes the fol- 
lowing controlled variable oscillations: 
Ci.(jw) — (4D./r) G; (jw) > 
C. (jw) = (4D./r)G,(jw). 


Here the value of the manipulated 
variable M, (valve opening) is noted, 
hence the value of D., is expressed by 
flow rates kg/mn at normal conditions. 


The tuning modes of the controlled 
variable C, to the controller action G. 
are determined from C,, and C,, vector 
loci, applying the same principle of 
vector addition (C,; = Ci + Cr) as 
was introduced by Fig. 4. For example, 
in Fig. 9, if the differential gap h, of 
the controller G, is zero, taking PQ 
equal to OP’, the tuning amplitude 
OQ is found for w = 1.1(1/mn). The 
phase angle « between the two vari- 
ables (vectors) M, and M, under this 


Compressor 


Ac 
Supply 






aout 
Feed 






Fig. 8.—Vapor Compression Evaporator Sys- 
tem, PC; Pressure Controller, LC; 
Level Controller 
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Fig. 9.—Frequency Response of Controlled Variable C, 


tuning is determined as follows: take 
ZPOQ equal to /P’OR’ in Fig. 9, the 
angle between PR and OR’ is the re- 
quired angle. The phase angle « thus 
found for various frequencies is shown 
by curve / in Fig. 10. 


The same procedures are applied to 
the tuning of second controlled vari- 
able to the controller action of G,, they 
are vector additions C, = C., + Cw at 
various frequencies. Thus, the phase 
angle is again found and is plotted 
as curve 2 in Fig. 10, assuming a dif- 
ferential gap h. = 1(em). The gradi- 
ent of this curve is sharp because in 
this model system the effect of M, to 
C, (that is, the gain C.,|) was rela- 
tively slight. 


Now it is clear that the mutual tun- 
ing takes place in such a way as the 
two separately found phase angles 
coincide. In Fig. 10, this condition is 
satisfied for w = 1.26(1/mn), which 
gives a period of P. = 21r/w, = 5(mn). 
At this point, as the phase angle is 
155°, the level controller G. 
will act («/360)P. = 2.1(mn) in ad- 
vance to the pressure controller G,. 
The resulting tuning amplitude of the 
controlled variable C, (pressure) is 
determined from Fig. 9 as |C,| = 
1.7(em) for w = 1.26. Similarly, the 
amplitude of the controlled variable 
C, (level) is estimated as |C 
1.45(em). 


zg = 





The experimental results under the 
same controller adjustments as as- 
sumed in the foregoing calculations 
are shown in Fig. 11. It may be said 
that the estimated values of period, 
phase and amplitude agree with the 
experimental results fairly well, tak- 
ing into account the fact that the bub- 
ble effect on level indications and other 
causes of error are more or less inevi- 
table in handling process control prob- 
lems. Fairly good agreement of theory 
and experiment was also observed 
under different controller adjustments. 
Naturally the tuning was possible for 
a limited range of controller para- 
meters. 


The More General View 
of Mutual Tuning 


In the preceding example, the effect 
of M, to C. was weaker than the other 
ones. So the period of oscillation was 
very near to the natural period of G- 
G, (water level) system. In the first 
approximations, it may be seen as a 
one-sided tuning of G.-G; (pressure) 
system caused by the other system. 
Here a more general view will be 
given, assuming Ziegler-Nichols’ type 
reactions in the four relations, G, to 
Gz; 

R, 
+ ——e-8ln, n = 3 to6 


8 


Gils) = 


where R, is the process reaction rate 
caused by unit step change of the 
manipulated variable, and L, is the 
dead time. 

In this case, the approximate fre- 
quency response components of the 
controlled variables to symmetrical 
rectangular pulses of manipulated 
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Fig. 11.—An Example of Tuning on a Model Evaporator System 


variables with amplitudes D, and D. 
are; 
Cu(jw) = == ki, / w /—90° 7.3L; : 


Cr(jw) = kie/w a ape 57. SwL; . 


Cu(jw) = ke/w 90° ~ 57. wl, ; 


Cu(jw) = ku w / 90° 
where 
ku = + (4D,/r)R:; 
kn = + (4D./r)R; 
ka = — ot (4D. Ir) R,; 
ka, = + (4 D,/x« ) R, 
All the innate combinations of the 
signs of R, to R,, that is, the combina- 
tions of directions of process reactions 
for plus step change of manipulated 
variables, are classified into three 
major groups and may be represented 
by Types A to C of Table I. For 
example, the evaporator system dis- 
cussed above belongs to Type C. 


)° — 57.30ln 


TABLE I 
TYPES OF PROCESS REACTIONS 
7 &i|n| | & 
A | + | + + + 
Bi+| + + = 
C + rt caste aia 





Comparison of Three Basic Types 


First of all, let us compare the three 
types under the following simple con- 
ditions: 

ky, = kn — ke — key = Sy 

L; = L=—=L—L.= z 

differential gaps h, = h: = 0. 

Table II is the result obtained by the 
Same graphical process introduced in 
the preceding paragraphs. For Type 
B, another mode is possible, in which 
«x = -90°, wv = 2.28, and |C,| = |C,| = 
0.67, But its existence is unstable, so 
in the following the mode correspond- 
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ing to this category is omitted. Accord- 
ing to Table II, Type C is equal to 
Type A except in phase relations, a 
fact which also holds in the following 
cases. Therefore, Type C is omitted in 
the following tables. 


TABLE Il 


TUNING PATTERNS FOR | 
kn TO kw» = 1 


Type a“? w C: C: 
A 0 1.57 1.28 | 1.28 
B. i. 0.79 1.82 | 1.82 

1.57 1.28 1.28 


C | 180 


Differential Gap Adjustments 


The effects of differential gaps are 
shown in Table III, under the same 
assumptions as (1). In these cases, 
the interchange of the two differential 
gaps does not affect the amplitude of 
controlled variables nor the period of 


oscillations. For example, if hi = 0.2 
and h. = 0 in place of h; = O and 
h. = 0.2 as in Table III, w, |C,| and 


C.| remain unchanged, though « = 

9° for Type A and « = 84° for Type 
B. These reverse combinations of dif- 
ferential gaps are omitted in the table. 


Gain Adjustments 
Under the simplifying assumptions: 
L; toL.= 1,hi= he = 0, 
the tuning patterns of Type A reduce 
to a simple form, because for any 
combination of gain constants, the 
period and phase angle remains con- 
stant: « = 0° and w = 1.57. 
Thus we have: 
C:| = 0.64(kn + kn), 
C.| = 0.64 (ke + ke). 
For Type B, two examples are shown 
in Table IV, assuming ky = k» = 1. 
To replace the k,». with k. means to 
exchange the |C,| and |C,|, and to re- 
place the x with its complementary 
angle in this table. 


TABLE IV 
[TUNING FOR TYPE BPATTERNS| 


| kn =o ka = ke = 5 L; to Le = i 
h, — he — 0 | 
kis «® w C,| C:| | 
0.8 97 0.85 | 1.42 | 1.78 
0.6 109 0.96 | 1.15 


1.65 


Effects of Dead Time 

Assuming ku = kn = kw, = ka = A 
and h, = h. = 0, the steady modes for 
various dead time combinations are 
summarized in Table V. Under these 
conditions, the exchange of L; and L, 
changes the sign of « in Type A, and 
replaces each « with respective com- 
plementary angle in Type B, but 
periods and amplitudes remain un- 
changed, so these cases are not shown 
in the table. 


An Approach to Gain Synthesis of 
Two Variable Linear 
Control Systems 

In passing it should be pointed out 
that the basic principle of the above 
mentioned procedure may bring the 
following linear system design pro- 
cedure. If the system of Fig. 7 is 
linear, the following equations can be 
derived by simpler calculations: 











M.(jw) °° 1+ G(jw) G:(jw) 

M: (jw) 7’ (jw) Ge(jw) 

M,(jw) 1+ G’(jw) G,(jo) 
where 


G’ (jw) — G: (jw) G, (jw). 

The system is at the stability limit 
when the two relations are satisfied 
simultaneously. Denoting the respec- 
tive simple loop gain and phase by M, 


TABLE Ill 


TUNING PATTERNS FOR k: TO k» = 1, L, TO Le = 1, 
VARIOUS DIFFERENTIAL GAPS 


Type A 

h, h. «® o. C 
0.0 0.2 9 1.49 1.35 
0.0 0.4 13 1.46 1.37 
0.2 0.2 0 1.41 1.41 
0.2 | 0.4 718 | 1.37 1.47 
0 | 180 | 1.54 


0.4 | 0.4 


Type B 


C: o ® ~ we om c | Cz : | 
1.35 96 | 0.73 | 1.84] 2.03 | 
1.37 100 | 0.70 | 1.85] 2.21 | 
1.41 90 | 0.70 | 2.05| 2.05 | 
1.47 95 | 0.65 | 2.08] 2.28 | 
1.54 90 | 0.61 | 233] 2.33 | 
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TABLE V 

















M’, ¢, and ¢, that is: putting, 
G(jw)/[1 + G(jw)] = M, 
G’ (jw) /[1 + G’(jw)] = M’ 
and expressing the coupling effect by 
K and £ as defined by: 
G; (jw) Gy (jw) 





G; (jw) Ge (jw) 
the stability limit conditions are writ- 
ten as follows: 

MM’ = K-¢+¢' = 8. 

By means of this relation, it is pos- 
sible to determine the stability limit 
value of gain constant k’ of controller 
G.(s) for prescribed gain constant k 
of controller G:(s) and vice versa on 
a gain-phase (Nichols’) diagram. The 
steps are as follows (see Fig. 12): 

(1) Find the values of K and £p by 
drawing a Bode diagram for 

G:(jw) Gy (jw) 


G; (jw) Ge(jw) 

(2) Plot the gain |G(jw)| and phase 
/G(jw) on the Nichols chart to find the 
closed loop gain M and phase ¢ (Curve 
A in Fig. 12), 

(3) Calculate (K/M) and (f-$¢) 
for chosen values of w, and plot them 
on M-¢ contours of the Nichols’ chart 
(Curve B in Fig. 12), 

(4) For the second system, putting 
its gain k’ = 1 = Odb for the moment, 
plot |G’| and /G’ on the same chart 
(Curve C in Fig. 12), 

(5) Among the w values along the 
curves ‘B’ and ‘C’, by means of inter- 
polation, find the (w.) which has a 
common abscissa. (This point is shown 
by a line D in Fig. 12). Then the 
period of oscillation at the stability 


10) 


= 0 | 


TUNING PATTERNS FOR k: TO k» = 1, hi = ho 
VARIOUS DEAD TIME COMBINATIONS | 
Type A Type B 

oak we | fe | de fl. c° | @ | (Ci | (Cel |] x? | w | Gl | IG 
10 | 10 | 05 | 1.0 || 26 | 1.81 | 1.08 | 1.08 || 103 | 0.90 | 1.76 | 1.76 
10 | 10 | 0.0 | 1.0 || 60 | 2.10 | 0.82 | 0.82) 120 | 1.04 1.66 1.66 
10 | 05 | 1.0 | 1.0 || -26 | 1.81 | 1.09 | 0.87|) 77 | 0.90 | 1.76 | 0.96 
10 | 10) 05 | 05 || 0 | 2.10 | 0.82 | 0.82 || 90 | 1.04 | 1.66 | 1.66 
05 | 05 | 10) 10 | 0 | 2.10 | 0.82 | 0.82)|| 90 | 1.04 | 0.96 | 0.96 
1.0 | 05 | 1.0 | 0.5 || -60 | 2.10 | 0.82 | 0.82 || 60 | 1.04 | 1.66 | 0.96 


limit is given by 27/w., 

(6) The vertical distance between 
curves ‘B’ and ‘C’ at this frequency is 
the stability limit gain k’ of the second 
system. 

The process is applicable when the 
two loops are stable in themselves. For 
example, assume the following process 
transfer functions: 


e sin 


G.(8) = 





R= & es 
8 
Lh=-i21,0,— ke = 0.8. 
If G:i(s) = k = -6db, the stability 
limit gain G.(s) = k’ is found through 
the graphical process shown in Fig. 12 
as follows: 
kk’ = $.8db = 1.38, @e = 1.85. 
Though for this particular example 
a simpler relation may be derived di- 
rectly from the characteristic equa- 
tion, generally the procedure will be 
used for synthesis of systems possess- 
ing tighter relations between two con- 
trol loops’ with the advantage that the 
two systems and coupling effects are 
treated separately. 


Summary 

Extending the approximate fre- 
quency response method developed for 
single loop discontinuous control sys- 
tems, a method for finding information 
on the one-sided and mutual interfer- 
ence of two-position control systems 
has been presented. Unique and beau- 
tiful conclusions on optimum adjust- 
ments of controller parameters, such 
as seen in linear control systems’, have 
not been published thus far. The ef- 
fects of varying parameters upon the 
response have to be investigated in 
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Fig. 12.—Two-Variable System Design on Nichols Chart 


individual cases’. These situations ye. 
mained unchanged in the two variable 
systems discussed here. But the sim. 
pler procedures suggested in this 
paper will give a basis for systematic 
discussions on the desirable parg. 
meter combinat.ons for individual 
cases. In the process control systems, 
load and other disturbances some. 
times accompany considerable change 
of system constants. Considering these 
circumstances, and from the reasons 
written in the paper, the approxima. 
tion to take only the fundamental com. 
ponent at the output of the controller 
may be seen as a sufficiently accurate 
one for many industrial control sys- 
tems. 
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APPENDIX A 


List of Principal Symbols 


A = Amplitude of actuating signal 

C = Controlled variable 

D = Half stroke of final control 
element or value of manipv- 
lated variable corresponding 
to it 

G = Transfer function 

2h = Differential gap of two-posi- 
tion actions 

k = Gain constants 

L = Dead time 

M = Manipulated variable or over- 
all loop gain 

R = Process reaction rate after 
unit step input 

s = Parameter of LaPlace trans- 
formation 

c = Phase angle measured from 
vector M; to vector M: 

w = Circular frequency 
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PRESSURE CONTROLS 
FOR OUTDOOR SERVICE 


Weather Proof 
Drip Tight 
Semi-dust Tight 
Sleet Proof 
Splash Proof 
Moisture Resistant 
Rain Tight 
Water Tight 













Equipped with 
Sealed Mercury 
Contacts 


External Adjustments 
Visible Calibrated Dial 


AVAILABLE IN 17 PRESSURE RANGES FROM 


0-30° VAC. TO 300-2500 PSI. 


WITH THE SENSITIVITY YOUR APPLICATION REQUIRES 


Mercoid weather resistant controls are also available 
for temperature and liquid level applications. 


Write for Bulletin 14P'W 
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4201 BELMONT AVE, CHICAGO 41, ILLINOIS, USA 








thermocouple heads 


GIVE YOU ALL THESE 
FEATURES... 


@ Thermocouple inspected in 20 sec- 
onds WITHOUT DISCONNECTING 
LEADS ... saves time. . . no tools 
required... just unscrew cover and 
withdraw element . . . minimum 
interruption of production ... no 
possibility of wrong re-connection. 


@ Thermocouple easily removed, then 
replaced if necessary merely by 
loosening only two screws. 


@ Screw cover design — with leads 
passing through cover so it can not 
be dropped or misplaced. 


@ Ductile metal parts are rust and 
corrosion resisting. 


#2158 CONNECTOR (included in 
above head, or used separately). 


@ Thermocouple wires enter connector 
without bending . . . saves time... 
permits use of small, economical 
protecting tubes. 


@ Designed for severe service ... 
ceramic body withstands high tem- 
peratures indefinitely. 

@ Low cost—save up to 37%. When 
ordering, specify #2150 head and 
thread on protecting tube 


ARKLAY S. RICHARDS CO., INC. 
110 WINCHESTER ST., NEWTON HIGHLANDS 61, MASS. 


* Thermocouples 
* Thermocouple Wire 





© Protecting Tubes 
« Pyrometers 


¢ Thermocouple Lead Wire 
e Insulators 
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SERVICE 


FALSTROM has the experi- 





ence and the facilities to 
produce your metal prod- 
| ucts from detailed specifica- 
tions or design assemblies 
to meet your requirements. 





FALSTROM standard de- 
signs can save you time and 
money. For recommenda- 
tions and estimates, call or 
write FALSTROM, today! 
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VISIT BOOTH 711 


Ist INTERNATIONAL AUTOMATION EXPOSITION 
244th Regiment Armory - New York City—Nov. 29 - Dec. 2 
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The ISA 


th 


annual National Meeting 


FIRST INTERNATIONAL INSTRUMENT CONGRESS and EXPOSITION 


September 13-24, 1954 


sae om ae PAcES AUTOMA- 
TION — This was the thinking of 
more than 23,000 persons who regis- 
tered and visited the hundreds of ex- 
hibits—and of the thousands who took 
part in the Technical Sessions, during 
the First International Instrument 
Congress and Exposition. 


If you could not be in Philadelphia 
for the Technical Sessions and Ex- 
hibits, this report will give you a view 
of the tremendous activity during the 
twelve days of September in the huge 
Philadelphia Convention Hall and 
Commercial Museum. There were 
many new developments in devices and 
equipment on exhibit for the first time, 
both domestic and foreign. Many of 
the technical papers and demonstra- 
tions in the Instrument Maintenance 
Clinic and the Analytical Instrument 
Clinic presented new ideas, concepts 
and practices. 


The First International Meeting in 
the instrumentation and automation 
field brought together scientists, engi- 
neers, educators, technicians and in- 
strument manufacturers from all over 
the world. More than 250 technical 
papers were presented in 48 Technical 
Sessions, and 499 exhibiting firms rep- 
resenting all segments of the industry, 
displayed and demonstrated the latest 
developments in the expanding areas 
of instrumentation technology. 


Both houses of Congress of the 
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CONVENTION HALL 


United States and President Eisen- 
hower played supporting roles that 
helped make this the most succesful 
of all ISA Conferences and Exhibits. 
Joint Resolutions (H. J. Res. 257) of 
the House and Senate authorized the 
President to issue a Proclamation in- 
viting the States of the Union and 
foreign countries to participate in the 
First International Instrument Con- 
gress and Exposition. Congress also 
enacted special legislation (H. J. Res. 
256) “to permit articles imported from 
foreign countries for the purpose of 
exhibition . . . to be admitted without 
payment of tariff.” 


Council Meeting 


Years hence, the history of the 
Society will record 1954 as a turning 
point in the growth of the Instrument 
Society of America. During the year, 
many important steps were taken by 
Council and the Executive Board. The 
Annual Meeting of Council ratified 
many of these actions and other vital 
and essential decisions were voted by 
the Council. 


Council voted to change the By- 
Laws to establish the position of Ex- 
ecutive Director whose duty it shall be 
to conduct the administrative func- 
tions of the Society under supervision 
of the Executive Board. 


Council also voted to change the 
beginning date of the fiscal year to 
that of November Ist beginning in 
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BETTER LIVING THROUGH INSTRUMENTATION was popular slogan of the Show. Head tables 
are shown here seating ISA officials and guests at the Exhibitors’ Luncheon. 
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1955, also officers shall take office on 
this date beginning 1955. 


A resolution was passed by Council 
covering the following changes jn 
Society organization, all to be formu- 
lated as Constitutional Amendments 
for 1955 Council Meeting action: 

(a) Creation of the office of President-elect; 

(b) Provided offices of Regional Vice-Presi- 
dents ; 

(ce) Deletion of office of Secretary: 

(d) Re-alignment of committees in accordance 
with changes in Society structure. 

Minutes of Council and Executive 
Board meetings have been mailed to 
all Section officers. 


Exhibits 


More than 66,900 square feet of ex- 
hibit space was occupied by 499 firms, 
including the 10,000 square feet allot- 
ment to other scientific and technical 
organizations and 67 foreign exhib- 
itors. 


Brief descriptions of instruments 
and devices exhibited by domestic 
firms are reported on pages 32, 33 and 
34, and foreign exhibits, pages 41 and 
42. 


Cooperating Societies 


The ISA followed on a wider scale 
than in eight earlier conferences, the 
custom of inviting other scientific and 
technical organizations having strong 
interests in instrumentation to coop- 
erate in sponsoring technical programs 
and exhibits in this field. Seventeen 
internationally known organizations 
participated in the 1954 show. (See 
pages 39 and 40) 


Scientific Apparatus Makers Association. 
American Institute of Chemical Engineers. 
American Institute of Electrical Engineers. 
American Institute of Physics. 

American Microscopical Society. : 

American Society of Mechanical Engineers. 

American Society of Photogrammetry. 

Institute of Radio Engineers. j 

Society for Experimental Stress Analysis. 

A symposium on Micro-Analysis and Micro 
Chemical Instrumentation were arranged by the 
following societies : 

Metropolitan Micro-Chemical Society of New 
York. 

Analytical and Micro-Chemical Group, Phila- 
delphia Section, American Chemical Society. 

Affiliated Group of Analytical Chemists, Dela- 
ware Section, American Chemical Society. 

South Jersey Section, American Chemical 
Society. ee 

International Electrotechnical Commission. 

Deutche Gesellschaft Fuer Chemisches AP 
paratewesen. 

Verein Deutscher Ingenieure. 
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Technical Conference Sessions 


The scope and success of the Inter- 
national Instrument Congress is sig- 
nificant evidence of the concurrent 
development of the science and tech- 
nology of instrumentation, the growth 
of the ISA, and the corresponding de- 
velopment of general recognition of 
the important role of instrumentation 
in modern civilization. 

For those ISA members who could 
not attend the technical sessions a 
brief outline of the areas covered in 
specially prepared papers will give one 
an idea of the great wealth of data 
and information made available. 

Listed in the general order in which 
sessions were held, papers were pre- 
sented in these fields of instrumenta- 
tion: 

Computer Data Handling, Nuclear 
Radiation, Analysis Instrumentation, 
Medical and Biological, Aeronautical, 
Flight Test, Production Processes in 
Petroleum, Food, Chemical, Power, 
Metals, Heating and Ventilation, Edu- 
cation, Maintenance and Operation, 
Transportation, and Meteorological. 
Testing Instrumentation papers were 
presented on the subjects of Noise, 
Strain, Physical Testing Machines, 
Research and Development, Low Tem- 
peratures, Dynamometery, Vibration, 
Testing Flow Measurements, and 
Oscillography. 

Recommended Practices Committee 
sponsored a discussion on Hazardous 
Location. 

The Education Committee’s com- 
plete report on four major sessions 
will be published in the December 
Journal. 

A complete listing of papers pre- 
sented at the 1954 Philadelphia First 
International Instrument Congress 
and Exposition are available upon re- 
quest from the ISA National Office, 
1319 Allegheny Avenue, Pittsburgh 
33, Pa. This listing indicates preprints 
available, abstracted papers and 
papers: available from cooperating 
societies. 
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Special Activities Employment Service 


The Exhibitors’ and Instrument In- To supplement the regular service 
dustry Luncheon on the theme of “Bet- of the ISA Journal an employment 
ter Living Through Instrumentation” Registration Service processed 213 in- 
officially opened the First Interna- dividual applications for job openings 


tional Instrument Exposition. Attend- 
ance was limited to instrument manu- 
facturers, their wives and representa- 
tives. 


and assisted 55 companies to arrange 
interviews for approximately 155 posi- 
tions. This service was under direction 
of C. H. Blouch, Chairman, Phila- 


Thousands enjoyed the convenience delphia Section Employment Commit- 
of frequent bus transportation to and 


from hotels and Convention Hall, with- san 
out charge, a service provided by Fred Exposition exhibitors were provided 
A. Lennon, President, Crawford Fit- with advance notices advising them .of 
ting Company. the arrangements for an Employment 
Saturday, September 18th, was des- Registration Service at the Philadel- 
ignated Industry Day. Al Adler, as phia show. As a follow-up, the Em- 
Chairman, arranged for inspection ployment Committee of the Philadel- 
tours in many plants throughout the phia Section of the ISA released other 
Delaware Valley area. notices, including an advertisement in 
In keeping with the international the September issue of the ISA Jour- 
aspects of the Show a Foreign Trade nal, 


Center aided U. S. manufacturers and 
foreign representatives with trade and ; 
res eaahiees The Foreign Trade interest to the extent that more em- 
and Banking Symposia reported on ployers and prospective employees 
page 43 was under the direction of took advantage of the Employment 
T. C. Ballagh. Registration Service than ever before. 


This advance publicity stimulated 





THE WHITE HOUSE 


WASHINGTON 


Denver, Colorado 
September 8, 1954 


Dear Mr. Wildhack: 


Please convey my greetings to your members 
and their guests from abroad as they meet for 
the First International Instrument Congress and 
Exposition of the Instrument Society of America, 


Your Congress reflects two of the kinds of co- 
operation which are so important to the peaceful 
development of this country and the world -- the 
cooperation between science and industry on the 
one hand, and the cooperation among nations on 
the other. It is my hope that all of you partici- 
pating in this gathering will promote both of these 
informal partnerships and that your meetings will 
lead, as well, to increased knowledge and greater 
good will. 


Sincerely, 


BD) yp LTC her 


Mr. William A. Wildhack 
President 

Instrument Society of America 
1319 Allegheny Avenue 
Pittsburgh 33, Pennsylvania 
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1954 ISA Exhibits 


Five basic trends were noted 


at the Philadelphia Exhibit 


® miniaturization of equipment 


® more electrical and electronic 
equipment — especially transmis- 


sion 


® rapid development and acceptance 
of low-cost computers 


® use of “systems engineering” tech- 


niques 


Me THAN EVER, a review of the 
instruments and devices exhib- 
ited at the huge First International 
Instrument Congress and Exposition 
reminded its visitors that the instru- 
ment industry is the most rapidly 
growing of our industrial technologies 
—in addition, that it is one of the most 
vital and important segments of our 
economy. The fact that the instrument 
industry is changing so rapidly, “peo- 
ple in the trade” have a hard time 
keeping pace, however, there is every 
indication that the industry is shoul- 
dering its responsibility. The tremen- 
dous size of the Exhibit makes it 
impossible to cover all the important 
items. Following are listed a cross- 
section of the typical new products 
shown. 


Data Reduction and Recording 


Among the recorders exhibited were 
a new 4-pen, 12-inch chart unit with 
one year’s ink supply in polystyrene 
bags; a new 96-point high-speed seg- 
mented multicolor recorder; a new 
miniature potentiometer recorder with 
digital readout attachment; a minia- 
ture high-speed numerical counter con- 
verting from an electrical signal; and 
a new circular chart recording con- 
troller employing current balance with 
continuous magnetic standard which 
attracted much attention on the part 
of the foreign visitors. 


In greater abundance than ever be- 
fore were hundreds of new digital in- 
struments. Many variations of devices 
were shown which reduced data 
through mechanical numbering sys- 
tems, glow tubes, printers, teletype 
coded systems, recorders, typewriters, 
oscilloscopes, complicated light sys- 
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rapid development and acceptance 
of digital 
equipment 


data representation 


tems, punched tape and magnetic tape. 
Typical of the systems exhibited for 
automatic and manual scanning was 
one which automatically logs 400 proc- 
ess conditions at predetermined time 
intervals while providing a signal if 
the process condition departs from 
normal, at the same time separating 
normal from abnormal signals on the 
recorder chart. Further, making the 
graphic panel a more important seg- 
ment of the modern plan, faster and 
more comprehensive scanning systems 
with digital displays were particularly 
outstanding. Mechanical registrars 
were displayed by a foreign manu- 
facturer which are able to count 300 
pulses a second. A Swedish scaler and 
pulse counter featured counting speeds 
up to one million pulses per second. 
An electronic scanning system, con- 
nected by coaxial cable to 32 variable 
transmitters, continuously checked 
these points 60 times each second. 
These rapid-speed variables may be 
shown on the oscilloscope. Many de- 
vices were exhibited which would ap- 
ply these signals for x-y coordinate 
recordings, automatically plot them on 
an electric typewriter, punched cards, 
tape or high-speed strip chart re- 
corders. One scanner and annunciator 
system was displayed which scans 
more than 100 points with set point 
provisions for each point. Continued 
emphasis has been maintained during 
the year on analog-to-digital converts. 


Electrical and electronic telemeter- 
ing was in prominence with many of 
the leading companies in the field in- 
troducing new and improved trans- 
mission systems. These systems are 
logical sequences and necessary com- 
ponents to new primary elements, 
transducers, multipoint high - speed 
scanners and recording equipment. 


Basic New Instruments 


A new and basic instrument at the 
1954 ISA Exhibit was a high-speeq 
camera capable of viewing 100,009 
images per second with 200 photos 
being recorded. In addition to recorg. 
ing a series on photographic plates 
individual still contact prints can be 
made to study any stage of the action 
being photographed. 


Another new instrument with very 
definite possibilities was an ionization 
transducer composed of two internal 
probes in a sealed, gas-filled, glass 
chamber. The gas in the chamber js 
ionized by a radio frequency field. The 
changes which result are a function of 
both probe position and capacitance. 
It is reported that large signals are 
developed by relatively small changes 
in the two primary variables. This 
new transducer has been used for 
measurement of pressure, humidity, 
acceleration, linear and angular dis- 
placement, conductivity, dielectric con- 
stants, rotational speed, capacitance 
and many others. 


A unique element for flow measure- 
ment was also displayed. This device 
is a variable area meter in which a 
movable, cone-shaped target mechani- 
cally transmits motion through a hol- 
low seal to an indicator. The variable 
area is maintained by the movement 
of the cone target in relation to a re- 
placeable meter plug. The meter is 
claimed to have 35.1 rangeability, a 
linear scale, constant pressure drop, 
and simplified installation similar to 
that of an orifice plate. 


A device which typifies a trend that 
is predicted to have a profound in- 
fluence in the automatic control field 
is a servo system combining a mag- 
netic amplifier with a hydraulic power 
operator for final control from 1 to 
150 h. p. Operating without tubes as 
a transducer, this device fills the most 
controversial gap in the control circuit 
—final control element positioning. 
Transistors made no profound impact 
at the Exhibit although considerable 
progress has been made during the 
year and several commercially avail- 
able models were shown. 


Typical New Products 


Among the new and unusual prod- 
ucts was a small air-blast abrasive 
cutting unit of probable use to manv- 
facturers and maintenance shops for 
fine and accurate cutting jobs. Pro- 
pelled by carbon dioxide, a stream of 
aluminum oxide is discharged at high 
speed through a nozzle. 


A preview of things to come was 4 
display by the Franklin Institute of 
a journal, thrust bearing and ball bear- 
ing combination which was lubricated 
by air. Low friction and absence of 
dirt are the main advantages of this 
new practice. 
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A highlight of a well-known manu- 
facturer was a new magnetic flow 
meter capable of measuring volume 
flow rate of a great many liquids with 
no effects from turbulence, pressure, 
viscosity, density or changes in fluid 
conductivity. The velocity and con- 
ductance must be of sufficient value 
for satisfactory performance. The unit 
consists of a non-magnetic flow tube 
with an insulating liner containing 
flush-raounted metallic electrodes and 
surrounded by an A. C. electromagnet. 
When the conductive liquid passes 
through the measuring tube, an alter- 
nating voltage is set up between the 
electrodes which varies linearly in pro- 
portion to the rate of flow. 


A number of converters and trans- 
ducers were shown, some converting 
pressure, differential pressure, tem- 
perature, proportional D. C. voltages 
and pneumatic signals. Others con- 
verted the D. C. signal to pneumatic 
and hydraulic outputs. 


Of interest to the process industries 
was a new micromanometer with a 
sensitivity of 0.001 inches of water for 
test work. A number of manufacturers 
displayed complete new systems of 
indicating recording, transmission and 
control of the standard process vari- 
ables. Miniature panel instruments and 
plug-in features highlighted the new 
systems. Typical of the various manu- 
facturers’ combinations were displays 
of complete pH control systems, in- 
cluding various pH probe measuring 
units and amptifiers combined with 
electronic indicating and _ recording 
controllers. 


In the field of control valves and 
final control elements, the few very 
promising electric operators exhibited 
point the way toward increasing de- 
velopment of this means, however, 
they do not offer a significant replace- 
ment to the basic air-operated valve 
motor. In the continuing urge to in- 
crease valve speed, provide more 
stroke and operate at higher pressures, 
many valve manufacturers exhibited 
new and improved models. 


Unusual exhibits included an AEC- 
inspired mechanical arm; an industrial 
boroscope; improved industrial tele- 
vision; an ultrasonic, underwater, 
echo-sounding device; a variable-scale 
counter which can count by any num- 
ber from two to ten; a pneumatically- 
operated speed controller for motors; 
a new, small-size electronic mass flow 
meter; a newly-designed, 12 channel 
electronic switch; a D. C. amplifier 
featuring servo operation and direct 
moving coil feedback; a new traffic 
control system and many others too 
numerous to mention. 


An academic demonstration which 
was quite simple but typical of the 
“planned” brains which can be built 
into electronic equipment was the tic- 
tac-toe machine featured in the Ex- 
hibit. Operating with magnetic ele- 
ments, this machine offered to play 


the game with anyone and was never 
beaten. 
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MINIATURE electrical recorder and TV test 
equipment were part of new offering to instru- 
ment users 


NEW TYPE Pressure Controller (non-recording) 
to handle positive and negative pressures 
highlighted BS&B 








METAGRAPHIC Pneumatic Transmission in- 


EXHIBiT 
spectrophotometer 
2.7 microns 


recording 
.22 to 


included new, compact 


struments demonstrated some new ideas in covering range of 


instrument engineering 






CONTROL VALVES—new seal-balanced angle 
valve with Holo plug to control high pressure 
differentials 





EXHIBITING application of Flow Control 
Pumps to chemical feed and complete instru- 
mentation systems 


ENSKa 





EXHIBIT showed Pulmospirator for treatment 
of polio, where relay governs flow of oxygen 
to patient 


A PART of 10 booth spaces exhibiting Panel 
and Process Control Engineering systems 





ISA Technical Sessions 


Computer Data Handling 


Eight outstanding papers were pre- 
sented in this group. The application 
of computors to process control and 
the mathematical treatment of such, 
highlighted one session. Dr. J. D. 
Trimmer, in the presentation of paper 
54-1-2, pointed out that computors and 
machines make decisions based on the 
ability “designed into” the machine 
and the “sufficiency” of information 
given the machine. The use of auto- 
matic data reduction units at the 
Arnold Engineering Development Cen- 
ter for jet engine testing was covered. 
Also the use of production measure- 
ment and recording at U. S. Steel was 
well received. 


Analysis Instrumentation 


Twenty-seven papers were  pre- 
sented concerning such subjects as 
nuclear magnetic resonance, radio- 
active density gaging, trace oxygen 
analysis, viscosity control, new mass 
spectrometers, flow colorimeters, and 
pH measurement at elevated tempera- 
tures and pressures. The paper by 
Philip Ohmart on radiation density 
measuring devices was of current in- 
terest and represented a fundamental 
contribution at the technical sessions. 
A paper on oxygen analysis showed 
the results of a great amount of prac- 
tical work in the field of small-scale 
automatic chemical unit operations. A 
new time-of-flight mass spectrometer 
discussed by I. H. McClaren and W. 
C. Wiley in paper 54-12-3 represented 
a significant contribution to the science 
of mass spectrometry. 


Operation and Maintenance 


Among the seventeen papers pre- 
sented in this group, were subjects of 
safety discs in pressure vessels, nuil 
balance transmitter applications, cen- 
tral valve selection based on opera- 
tional factors, eelctrical instrument 
standardization, application of an in- 
frared analyzer to chemical process 
streams and calibration and mainte- 
nance of flow meters. 





Nuclear Radiation 


The eleven papers in this group 
were dominated by the subjects of 
radiation instrumentation and de- 
fense. Included were very well-re- 
ceived papers about medical aspects 
of radiological defense, a civil defense 
program, British radiological defense 
program, special pressurized ion cham- 
ber and floating grid electrometer for 
civil defense, and dosimetry in civil 
defense. All papers were of current 
interest because of the radiation prob- 
lems associated with the possible use 
of atomic weapons. 


Medical Instrumentation 


This subject was covered by ten 
papers and was highlighted by a well- 
attended evening session at which 
cinematography was very well dis- 
cussed by Jay T. Fox. Such aspects 
of medical instrumentation as electro- 
gastrography, interferometry, spectro- 
photometry, radioisotopes, X-ray mi- 
croscope, and the medical scientist 
were the subjects covered in the two 
sessions. Particularly interesting was 
use of the beta-ray microscope in 
radioisotope study and the general 
usage of the X-ray microscope. 


Production Processes 
Instrumentation 


The most outstanding paper of cur- 
rent interest of the nineteen papers 
presented in this group was that on 
electronic process control instrumen- 
tation by David M. Boyd, Jr. Factors 
such as economy and complete system 
compatability, were discussed in addi- 
tion to that of dynamic performance 
as reasons for consideration of elec- 
tronic controls. Other well-received 
papers were: two on the subject of 
economics and performance of com- 
ponents in a coordinated control sys- 
tem, three excellent papers about food 
processing instrumentation, three 
papers in the heating, air conditioning 
and ventilating field, power plant spe- 
cial subjects, and steel mill instrumen- 
tation. 
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PICTURED HERE are some of the National Delegates in Council Session at Philadelphia 





Testing Instrumentation 


A most imposing array of thirty-six 
technical papers were presented in 
this group. Indicating the importanee 
and elementary significance of basic 
measurement in any phase of instry. 
mentation and automation, these 
papers covered the fields of noise 
measurement, strain gage applica- 
tions, physical testing machines, re. 
search and development, low tempera- 
ture measurement, dynamometery, Vi- 
bration measurement, flow test meters, 
oscillography, and general subjects, 
Every instrument engineer and tech. 
nician is urged to read this group of 
papers. 


Aeronautical and 
Transportation 

Eleven papers were presented in 
these popular fields of instrumenta- 
tion. In the field of transportation, the 
papers presented were concerned with 
crash-injury research, the use of a 
high-speed camera with dynamic prob- 
lems, miniature transducers for mo- 
bile applications, analog computors 
applied to transportation equipment 
problems, use of the mass spectrome- 
ter to analyze exhaust gases, a flight- 
test magnetic tape recorder and a 
vibration insensitive acoustic infrared 
detector. Features of the aeronautical 
sessions were a panel forum on prob- 
lems of flight test instrumentation and 
a paper on design of aircraft compo- 
nent test stands. 


Education 

Technical papers in the field of edu- 
cation and training included the topics 
of vocational training in the U. S. and 
educational aspects of local Section 
programming. A feature of this sub- 
ject presentation was a research sym- 
posia with four well-known instrument 
engineers discussing the subject of 
Advanced Training of the Engineer 
in Instrumentation. 


Meteorological 

The outstanding presentation in the 
group of eight papers co-sponsored 
with the American Meteorological 
Society was that by Wexler, Jones, 
Krinsky, Garfinkel and Hasegawa on 
“A Fast Responding Electric Hygrom- 
eter.” This paper was a basic scientific 
contribution and the hygrometer de- 
scribed could bring about a majo 
change in all high altitude meteore 
logic research work. 

A complete listing of papers pre 
sented at the 1954 Philadelphia First 
International Instrument Congress 
and Exposition are available upon Tr 
quest from the ISA National Office, 
1319 Allegheny Avenue, Pittsburgh 
33, Pa. This listing indicates preprints 


available, abstracted papers and 
papers available from cooperating 
societies. 
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PRESIDENT’S RECEPTION—President and 
Mrs. William A. Wildhack receiving Dr. 


Amold O. Beckman, Past National ISA 
President and President of Beckman Instru- 
ments, Inc., and Arnold O. Beckman, Inc. 


Social Functions 

The President’s Reception high- 
lighted the first evening as ISA mem- 
bers and guests of the Society were 
received by President and Mrs. Wil- 
liam A. Wildhack and ISA officers. 

Under the capable guidance of Mrs. 
Douglas Brooks and the charming 
members of her Ladies’ Host Com- 
mittee, visiting wives enjoyed sight- 
seeing tours, were guests at television 
shows, played bridge and watched a 
parade of the latest fashions at a Saks 
Fifth Avenue style show. 

“Philadelphia Day,” under the chair- 
manship of Mrs. Horace F. Richter, 
Jr., followed the Ladies’ Tea and the 
ladies visited many points of interest 
around Philadelphia. 

An International Bridge Party at 
Ladies’ Headquarters marked the last 
day of the Exposition. Later in the 
day a final Grand Drawing for a door 
prize was held. 

One of the most enjoyable social 
functions held was a gala cruise on 
the Delaware River. The ship, Dela- 
ware Belle, was chartered for mem- 
bers and guests. 

An excellent ten-piece band provided 
music for dancing and a vivacious 
accordionist entertained the party. 

The ISA Members’ Banquet was 
held Wednesday evening, September 
15. An Address of Welcome and the 
President’s Report were given by W. 
A. Wildhack. The presentation of an 
Honorary Membership was made by 
Past President Porter Hart to Ervin 
George Bailey. 

Gavels were presented to Past Pres- 
idents: Albert F. Sperry; C. Owen 
Fairchild; Paul G. Exline; Carl F. 
Kayan; Reginald J. S. Pigott; Jerome 
B. McMahon; Arnold O. Beckman and 
Porter Hart. 

_ President Wildhack made presenta- 
tion of a gavel to incoming President, 
Warren H. Brand. 

Speaker of the evening was Chalmer 
G. Kirkbride, President, Houdry Proc- 
ess Corporation and President of the 
American Institute of Chemical Engi- 
neers. His subject was “Limitations of 
Our Tax Structure on Prosperity.” 
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Instrument Maintenance Clinic 


The 1954 Instrument Maintenance 
Clinic, held at Dietrich Hall, Univer- 
sity of Pennsylvania, in conjunction 
with the First International Congress 
and Exposition, was scheduled on Fri- 
day, Saturday and Sunday and had 
an attendance of over 500. The group 
comprised individuals from the U. S. 
and seven foreign countries. 


Twenty-eight different instrument 
companies participated in manning of 
32 classrooms in all sessions. 


Many pieces of apparatus were used 
by the more than 60 instructors and 
assistants to demonstrate solutions to 
the many maintenance problems that 
may arise in the daily work of the 
instrument mechanic. Typical equip- 
ment included such items as various 
sizes and types of control valves, panel 
boards with installed equipment, 
bench equipment for calibrating in- 
struments, proportioning pumping 
equipment in actual operation, con- 
trollers of various types, pH equip- 
ment, electronic potentiometers, etc. 


Registration was made up of 250 
ISA members, 77 co-operating society 
members, 168 non-members and 22 not 
classified, for a total of 517. 


Of the total attendance 26.3 per cent 
were instrument maintenance men, 
47.1 per cent were engineers of vari- 
ous classifications, 0.1 per cent labora- 
tory technicians, 2.6 per cent salesmen, 
19.2 per cent supervisors, 0.1 per cent 
executives, 0.1 per cent students and 
4.5 per cent not classified. 


A breakdown of the attendance as 
to industry classification is available 
to those interested in this information, 
by writing to the chairman at 180 
Ashland Avenue, West Manayunk, 
Philadelphia 27, Pa. 

—George H. Ehley, Chairman. 


Analytical Instrument Clinic 


While a score of top analytical in- 
strument experts served as instruc- 
tors, 500 engineers and scientists ab- 
sorbed the function and operation of 
instruments worth more than $100,000 
to demonstrate the increased interest 
and importance of the ISA Analytical 
Clinics held at the Instrument Con- 
gress and Exposition at Philadelphia. 


During the three days of the Third 
Analytical Clinic, a variety of instru- 
ments representing the latest develop- 
ments of Applied Research Labora- 
tories, Bausch & Lomb Optical 
Company, Beckman Instruments, Inc., 


Consolidated Engineering Corpora- 
tion, General Electric Corporation, 
Liston-Becker Instrument Company 


and Varian Associates. 


Essentially, the prime purpose of 
the Instrument Society of America’s 
Clinics are to educate engineers and 
scientists to the functions and oper- 
ations of complex and expensive in- 
struments which are of recent develop- 
ment or not available in schools. 


As in past years, the Clinic held 
daily lectures and demonstrations. 
Classes were repeated five times in 
order to completely explain the work- 
ings of X-Ray Quantometers, Littrow- 
Echelle Spectrographs, Infrared Spec- 
trometers, Process Monitoring Mass 
Spectrometers, Ion Resonance Mass 
Spectrometers, Non-Dispersion Infra- 
red Analyzers and Nuclear Magnetic 
Resonance Spectrometers. 


Thirty-two states and five foreign 
countries were represented at the 
Clinic with Pennsylvania, New Jersey, 
New York and Texas leading in at- 
tendance. Surveys indicated that the 
500-odd engineers and scientists reg- 
istered for the Clinic represented a 
substantial increase over the previous 
two years’ attendances. 

—Dr. A. H. Peterson. 


E. G. Bailey Receives ISA 1954 Honorary Membership Award 





HONORARY MEMBERSHIP award to Ervin 
G. Bailey for outstanding contributions to 
the advancement of the arts and science 
of Instrumentation. 





PAST PRESIDENT Porter Hart presented 
the Honorary Membership certificate to Mr. 
Bailey at the ISA Members’ Banquet. 
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Society Structure and Planning 


The Society Structure and Plan- 
ning Committee meeting was held 
September 13, at Convention Hall, 
Philadelphia, with 15 members pres- 
ent and eight absentees. The Chair- 
man announced that A. H. Shafer 
accepted appointment on the Commit- 
tee and that George R. Feeley had 
resigned. 


Business discussions were held on 
the following topics: 

Exhibit Policy: Messrs. Gilder- 
sleeve and Shafer discussed the ad- 
visability of hav:ng experienced ex- 
hibit management, particularly for 
the Los Angles Show in 1955. Pre- 
dictions that the Los Angeles Show 
might not be as profitable as former 
exhibits were voiced. 


After brief discussion of the Chair- 
man’s suggestions on provisions that 
should be part of the exhibit man- 
ager’s contract, it became apparent 
this matter was a part of the larger 
subject on society reorganization, and 
it was decided to revert to Item 3 on 
the agenda. 

Society Organization: Mr. Gilder- 
sleeve, Subcommittee Chairman, pro- 
posed regional vice-presidents and his 
outline was reviewed. Mr. Sperry 
pointed out that the proposed i‘e- 
organization involving inclusion of 
regional vice-presidents on the Exec- 
utive Board carried out the basic con- 
cept in the formation of the Society, 
in that management of the Society’s 
affairs rested in the Sections compris- 
ing the organization. 


The growth of the Society and the 
increase in the number of Sections, 
made the administration of the So- 
ciety’s affairs by the presently con- 
stituted Council unwieldy, and that 
by establishing regional vice-presi- 
dents representing groups of Sections 
on the Executive Board, the original 
concept would be maintained. 


In view of the obvious need to 
assign greater authority and addi- 
tional functions to the Executive 
Board, the inclusion of regional rep- 
resentatives on the Board wou!d con- 
tinue decentralized control. 


Mr. Gildersleeve moved that the 
Committee vote agreement in princi- 
ple to the addition of regional vice- 
presidents on the Executive Board and 
its expanded membership. 


Honors and Awards: The commit- 
tee briefly considered the subcommit- 
tee interim report made by Mr. Mc- 
Mahon on behalf of Subcommittee 
Chairman Beckman. Mr. McMahon 
explained that much more work and 
consideration had to be given this sub- 
ject, and requested that the report of 
August 23, 1954, be considered a 
progress report of the committee. 
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Committee Reports 


Financial Policy: Subcommittee 
Chairman Sprague read a letter from 
Dr. Brombacher dated September 2, 
1954, which expressed the current 
need for more appropriate budgeting 
procedure. Mr. Sprague moved that 
the committee recommend that the 
Executive Board institute immedi- 
ately effective procedures for financial 
control of the Society’s affairs. 


(1) The treasurer shall prepare a 
summary as to how well the budget 
has been followed during the latest 
practical accounting period. 


(2) The treasurer shall also pre- 
pare a statement on expend:tures by 
categories. 


(3) The Executive Board shall in- 
stitute continuous control of expendi- 
tures under the budget by assignment 
of this function to a responsible mem- 
ber of the National office. 


(4) The Executive Board shall 
establish annually a formula for each 
major category of expenditure. This 
is to establish fluctuations where nec- 
essary, and establish effective limits 
beyond which the Executive Board 
shall obtain prior approval of the 
Council. 


(5) The Executive Board shall con- 
sider establishing a fiscal year for 
financial matters, independent of the 
present fiscal year, to make it possible 
to bring to the annual meeting an 
up-to-date financ:al report. 


Society Organization: (continued) 
Further discussion on this matter de- 
veloped the suggestion that past presi- 
dents remain cn the Board for a 
period of four y-cars in order to take 
full advantage of their experience. ‘t 
also developed that in addition t» 
the re-organization chart, prepzre’l 
by Mr. Gildersleeve’s Subcommiti .e, 
changes would be necessary in the 
Constitution and By-Laws in order to 
put this re-organization into effect. 
Mr. Shafer suggested that these 
changes be prepared by the Constitu- 
tion and By-Laws Committee, based 
on recommendations from this Com- 
mittee. 


Mr. McMahon moved that the Com- 
mittee receive the report on the Sub- 
committee on re-organization and that 
the Subcommittee continue its study 
of this matter and report back at the 
next meeting. Chairman Brombacher 
appointed Mr. Tarr to serve on the 
Subcommittee. 


The next meeting of the Committee 
will be held in New York City on 
Wednesday, December 1, at 9:30 
A.M., during the ASME Annual 
Meeting.—E. A. Capelle, Secretary. 


Technical Program 


This report reflects the composite 
viewpoints of the members of the 
Technical Program Committee and the 
applicable comments of the various 
Technical Committee Chairmen. The 
report is written by Neil M. Blair, 
Chairman, Technical Program Com. 
mittee, as submitted to Delmas ¢. 
Little, Vice President, Technical Diyj- 
sion. 


In spite of the dire predictions of 
the Technical Program Committee, the 
attendance at the sessions scheduled 
at the end of the conference were rela- 
tively well attended. 

The following specific criticisms of 
this year’s conference are offered: 


(a) Although the room facilities 
were considerably better than those 
available in Chicago in 1953, a recur- 
rent criticism concerned the quality of 
the PA systems. 


(b) The marking of the rooms was 
very poor and caused some difficulty 
in locating the various rooms, by nun- 
ber, where the sessions were being 
held. 


(c) The opinion was expressed by 
several that it would be desirable in 
future conferences to schedule sessions 
for a given Committee in the same 
room, whenever possible, so that peo- 
ple interested in attending those ses- 
sions conducted by a given Committee 
would not find themselves being shut- 
tled from room to room. 


It was felt desirable for the Techni- 
cal Division to make a definite effort to 
obtain publicity for the technical pro- 
grams. This year one of the manufac- 
turing companies printed a flyer call- 
ing attention specifically to the ses- 
sions on pH Measurement and Control. 
It would be interesting to note the 
effect of this flyer on the attendance at 
the sessions. No report has yet come 
to us on the morning session (54-30) 
but the attendance at the afternoon 
session (54-34) was 75, which is fairly 
good. We feel that the Technical Divi- 
sion should urge each individual Teeh- 
nical Chairman to secure his own 
publicity. In addition, we feel that the 
Technical Division, as a whole, should 
concentrate on the overall publicity for 
the Technical Sessions. In this regard, 
Mr. McDonald of Consolidated Engt- 
neering gave us the name of Mr. F. 
G. McGavock, who is with CEC at 300 
North Sierra Madre Villa, Pasadena, 
California. Mr. McDonald feels that 
Mr. McGavock has had experience 
this line and would help us in obtain 
ing publicity. It is suggested by this 
Committee that the Technical Commit- 
tee approach Mr. McGavock to see if 
he will help.—Neil M. Blair. 
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Instrument Operation 
and Maintenance 


Committee meeting was held in Con- 
vention Hall, Philadelphia on Friday, 
September 17. J. J. Kelly acted as 
Chairman and S. C. Richardson was 
appointed as Temporary Secretary. 
Eleven persons were in attendance. 


The Chairman read a report from 
George Larsen, Chairman of the In- 
strument Mechanics Training Sub- 
committee concerning a revision of 
the section on “Combustion Control 
for Steam Generators,” which was 
forwarded to the National Office for 
publication in the ISA Journal as a 
revision to the Industrial Training 
Course Outline. A revision on the Gas 
Analysis Equipment Section is now 
being prepared. 

J. J. Kelly read the highlights of a 
report by George Ehly, Chairman of 
the Maintenance Clinic Subcommittee. 


H. A. Hulsberg,- Chairman of the 
Instrument Installation and Mainte- 
nance Practices Subcommittee, re- 
ported that his group was inactive 
with the exception of an unsuccessful 
attempt to secure papers. Due to the 
press of other Society activities, Mr. 
Hulsberg asked to be relieved of his 
chairmanship. L. V. Morgan was nom- 
inated and selected to replace Mr. 
Hulsberg. 


Clarence Cobb, Chairman of the 
Subcommittee on Instrument Shop 
Layouts and Shop Equipment, was 
unable to attend but his report stated 
that the subcommittee had an inactive 
year. Mr. Warner of Kendall Refining 
Co. was suggested as an augmenting 
member of Mr. Cobb’s subcommittee. 


A. K. Joecks, Chairman of the 
Papers Subcommittee, reported a suc- 
cessful presentation and attendance at 
the September 16 and 20 sessions with 
well over 100 at both sessions. A. K. 
Joecks asked to be relieved of his 
chairmanship and S. C. Richardson 
was selected. Mr. Joecks will continue 
to serve as a subcommittee member in 
addition to W. J. Crosson. 

Committee members participated in 
a general discussion concerning the 
overlapping of committee responsi- 
bilities and possible consolidation of 
committees to eliminate confusion. As 
a result of the discussion, the present 
subcommittee set-up will be retained 
with re-defined responsibilties and 
functions and a limit on yearly proj- 
ects. 


A move was made to reject papers 
which are too commercial or too lim- 
ited. In addition, preparation of a 
technical paper on tubing installation 
and testing for use by the Recom- 
mended Practices Committee was sug- 
gested. 


The Committee voted an expression 
of appreciation to George Ehly and 
his subcommittee for their fine efforts 
regarding the Maintenance Clinic.— 
S. C. Richardson, Temporary Secre- 
tary. 
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Instrumentation for the 
Production Processes 


This Committee held its Ninth 
Semi-Annual Meeting at Convention 
Hall, Philadelphia, September 20, 
Chairman R. N. Pond, presiding. 
Vice-President D. C. Little, Technical 
Division, and 23 committee members 
attended this meeting. 

The Committee’s Mid-Winter Meet- 
ing will be held at St. Louis, Mo., 
Friday, January 14, 1955, at a time 
and place to be announced. 

Chairman Pond congratulated com- 
mittee members on “a job well done” 
for the 1954 Conference. With excep- 
tion of the Petroleum Subcommittee 
Session the attendance was consider- 
ably below normal. It was felt that 
the decrease in attendance was due to 
sO many sessions running concur- 
rently. The good attendance at the 
Petroleum Subcommittee Session was 
attributed to the extremely timely 
subject matter and publicity accorded 
it in Petroleum Processing. 

The Chairman reported that on or 
before January 1st members will re- 
ceive an outline guide for organizing 
and conducting a symposium. 

Mr. Pettit, Chairman Food Subcom- 
mittee outlined plans for a symposium 
to be held in conjunction with the 
National Canning Association in 
Chicago, February, 1955. The Chicago 
Section of ISA will assist in co-spon- 
sorship of this symposium. Panel 
discussions in the symposium will be 
held on the subjects of “‘Temperature 
Control of Heat Exchangers” and, 
“Flow Characteristics of Food Prod- 
ucts’. One or more supporting papers 
will precede the panel discussion. 

Vice-President Little advised that 
the Heating and Ventilating Sub- 
committee will have Division status 
as D-16. Mr. Janisse will be Commit- 
tee Chairman. 

Industry reports were originally 
requested by the Executive Commit- 
tee and first reports were made at the 
Mid-Winter Meeting in Chicago, Jan- 
uary, 1954. At this time it was the 
opinion of the group that such re- 
ports, while valuable, would be highly 
difficult to make and a Subcommit- 
tee was appointed to make a further 
study of this subject. 

In the preparation of industry 
progress reports there are three fac- 
tors which must be considered. 

1. Any such report must reflect 
credit to the industry and should 
serve to advance their thinking. 

2. The frequency of reports must 

be such that the material pre- 

sented is of current interest and 
is of sufficient magnitude to 
warrant publication. 

3. Every company, whether instru- 
ment manufacturer or instru- 
ment user, makes surveys of the 
type which would provide useful 
information for the progress re- 
port, but this information is a 
valuable part of their business 


acumen and, consequently, can- 
not be expected to be released 
for publication in outside 
sources. 


The position taken by the Subcom- 
mittee is that progress reports are de- 
sirable. Therefore, the following 
methods are presented as_ possible 
sources of such progress reports. 

1. Where an industry is changing 

such that sufficient information 


is available for a _ report, it 
should be prepared by the proper 
Subcommittee Chairman with 
assistance from the subcommit- 
tee membership. 


2. Where such information is not 
available an _ alternate plan 
should be to have a report in the 
form of a guest article from a 
prominent leader in one of the 
fields represented by the Sub- 
committee. 

3. To assist the Subcommittee 
Chairman in determining trends 
and improvements in the use of 
instrumentation in the process 
industry, the Executive Com- 
mittee should be approached 
with the request that Industry 
Chairmen have made available 
to them the services of a publi- 
cation clipping service. It is 
further recommended that the 
ISA Journal section on Techni- 
cal Literature of Interest by 
George Gardner be expanded to 
include process instrumentation 
information. 

The Subcommittee believes it is not 
desirable to schedule industry reports 
on a regularly scheduled formal pub- 
lication basis; rather the Chairman 
of the Subcommittee should prepare 
a formal report for the Mid-Winter 
meeting. This report may be an in- 
dustry report, and may list a guest 
author with approximate time the 
article would be ready for publica- 
tion, or in some cases merely be a 
statement that no progress was made 
worthy of publication. 

This represents the final report of 
the Subcommittee on instrument prog- 
ress reports.—T. H. Pierson, Secre- 
tary, CIPP. 
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Computer and Data Handling 


This Committee met Wednesday, 
September 15, at Convention Hall, 
Philadelphia. In attendance were 
William J. Conner, Jr., Minneapolis- 
Honeywell Regulator Co.; James C. 
Hosken, Arthur D. Little, Inc.; Irving 
Lefkowitz, Case Institute of Tech- 
nology; Jerry Roedel, Pullman Stand- 
ard Car Mfg. Co., and Delmas C. 
Little, Technical Vice-President. 


Mr. Little discussed the committee’s 
role and relationship to other commit- 
tees. It was decided that the commit- 
tee should take a wide view of com- 
puters and data handling to ensure 
that ISA secure complete coverage. 
The committee decided that it could 
best carry out its duties in the numer- 
ous areas comprising computers and 
data handling by setting up sub- 
committees for the coming year. The 
following sub-committees and their 
chairmen were appointed: Scientific 
Data Handling, J. C. Hoskens; Tele- 
metering, to be appointed; Automa- 
tion, J. Lefkowitz, and Devices, W. J. 
Conner, Jr. 


Steps will be taken by sub-commit- 
tee chairmen to staff their committees. 
It was agreed that Professor Paul 
O. Huss will serve as contact between 


Biological and Medical 
Instrumentation 


Chairman, Dr. H. J. Morowitz 
opened the meeting with a discussion 
on the annual Conferences for Instru- 
mentation in Nucleonics and Medicine 
held in New York each year. And will 
be held this year in Chicago. Dr. 
Morowitz pointed out that these meet- 
ings have been co-sponsored by IRE, 
AIEE and ISA. However, he said, 
due to some mixup in planning ses- 
sions this year, the ISA did not 
have an active part in planning this 
year’s program. John Askin was ap- 
pointed to the Executive Committee 
of the three sponsoring societies. Dr. 
Arthur MacNeil offered to serve with 
Mr. Askin. 


The problem of planning the tech- 
nical sessions for the 1955 ISA meet- 
ings at Los Angeles, Calif., was the 
first order of new business. 

It was suggested that committee 
members consider group transporta- 
tion to the Los Angeles meeting. 

The next order of new business was 
election of officers. Dr. Raymond Jon- 
nard was nominated by Dr. Morowitz 
for Chairman. This nomination was 
acclaimed by unanimous vote, and Dr. 
Jonnard graciously offered to serve as 
the 1955 Chairman. (Committee chair- 
men are actually appointed by the 
Vice-President, Technical Division, on 
recommendation of the committee 
concerned.) The other committee offi- 
cers will continue to serve. 

The committee discussed this year’s 
panel session on Spectro and Flame 
Photometry. It was generally agreed 
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the committee and the ISA Journal 
on book reviews in the field of interest 
of this committee. 

Mr. Little pointed out that the com- 
mittee is the official ISA representa- 
tive at the National Telemetering 
Conference and that the ISA must 
furnish the treasurer for the 1955 
National Telemetering Conference. 
Jerry Roedel will serve as temporary 
Treasurer of the Conference until the 
committee appoints a chairman of its 
Telemetering Sub-committee. At that 
time the new sub-committee chairman 
will replace Jerry Roedel. This is 
expected to take place after the 1955 
Telemetering Conference. 

It was decided that the committee 
would sponsor only one session at the 
1955 ISA Show in Los Angeles and 
that the theme of the session would 
be Scientific Data Handling and Auto- 
mation. 

The committee nominated Jerry 
Roedel for the office of Chairman of 
D-15 to replace Earl W. Burdette, 
who has resigned, and nominated 
Richard Wendt, of Westinghouse 
Electric Co., to succeed Jerry Roedel 
as Secretary of D-15. Mr. Wendt was 
confirmed as Secretary by Vice- 
President Little—William J. Conner, 
Jr. 


this panel session was very good. It 
was suggested that next year the 
committee consider two panel discus- 
sion sessions. 


Dr. Alfred Henley, in charge of the 
Subcommittee on Local Sections, gave 
an interesting report on two sym- 
posia held by the New York Section 
and one held by the Washington, D. C., 
Section. 


Dr. Morowitz suggested the com- 
mittee have an Eastern meeting in 
1955 concurrent with some other so- 
ciety meeting, for members who can- 
not travel to the West Coast. This 
suggestion did not meet with enthusi- 
asm, although Dr. Morowitz said he 
did not believe the National Office 
would object. After considerable dis- 
cussion it was resolved to have an 
Eastern meeting the week of May 
2nd in Washington, D. C., in connec- 
tion with the Research Equipment 
Exhibits of the National Institutes of 
Health. This meeting would be co- 
sponsored by the Eastern Sections of 
the ISA rather than by the Committee 


on Biological and Medical Instru- 
mentation. 
The committee will hold a mid- 


year meeting December 4th in Wash- 
ington, D. C., at the National Insti- 
tutes of Health, Bethesda, Md., and 
sponsor a dinner session at the Wash- 
ington meeting, May 2, 1955. 


The Chairman will mail a question- 
naire to determine what committee 
members believe are the best topics 
for next year’s technical program.— 
B. P. McKay, Secretary. 


Recommended Practices 


The Recommended Practices Com. 
mittee held its annual meeting on 
September 19, 1954, in the Benjamin 
Franklin Hotel, Philadelphia. The ae. 
tivities of the past year were reviewed 
and plans made for the coming year, 


The subcommittee on Thermocouple 
Extension Wire Standards reported 
two additional Recommended Prae. 
tices. RP1.6 and RP1.7, “Temperature. 
EMF Tables for Thermocouples,” and 
“Coding of Insulated Duplex Thermo. 
couple Extension Wires,” respectively, 
were mailed to all ISA members in 
August. This subcommittee has been 
extremely active. It has produced 
many Recommended Practices for gen- 
eral use in the instrument industry, 


ISA members will be interested jn 
knowing that progress is underway on 
the recommendation of Standard Con- 
trol Valve Manifold Assemblies, Al- 
though this Recommended Practice js 
not yet released, it proposes a method 
by which any control valve assembly 
can be fabricated from standard stores 
stock parts. 


Another Recommended Practice will 
be in the hands of users in approxi- 
mately two months. This RP covers 
one of several means of Pressure Test- 
ing Transmission Lines. It will cover 
the means of detection and practical 
test limits for leaks in instrument 
tubing. 


A very active program is underway 
in the field of variable area meters. 
A survey will be in the hands of the 
industry shortly, investigating the 
various points of standardization 
which the industry feels necessary on 
variable area meters. 


Extensive work was reported on the 
part of the Instrument Specifications 
Subcommittee. Several specifications 
sheets are ready for circulation 
throughout the industry for final com- 
ments before recommendation. These 
sheets will present uniform ordering 
data sheets acceptable to both instru- 
ment users and instrument manufac- 
turers. 


Two new subcommittees have been 
established within the Recommended 
Practices Committee structure. One of 
the subcommittees will deal with the 
Materials of Construction for Radia- 
tion Service Instruments, and _ the 
other subcommittee will cover the 
scope of Frequency Response Specifi- 
cations for Industrial Instruments. 


Another important development of 
the Recommended Practices Commit- 
tee meeting was the announcement of 
a joint users-manufacturers meeting 
to be held in Chicago at the LaSalle 
Hotel, November 8, 1954. This meeting 
will discuss mutual needs and future 
development requirements for the In- 
strument industry. A report of this 
meeting will appear in the December 
Journal.—A. V. Novak, Chairman. 


ISA Journal 




















re- 


no- 
ly, 


en 


\l- 


od 
ly 
eS 


oOo VS (8 VS he 1 et 


—= 

















Co-operating Societies’ Symposia 


ASME Instruments and Regulators Division 
International Symposium on Terminology 


Session 1—Foreign Contributors 


Process Control Terminology 
by A. J. Young, Imperial Chemical 
Industries, Ltd., London, England 


Mr. Young is the chairman of the 
British Standards Institution Com- 
mittee on Automatic Control Termi- 
nology. He spoke very convincingly on 
the need for standardization of control 
terms between England and America, 
and claims substantial agreement in 
viewpoint between England and other 
European countries. His paper dis- 
cusses in detail the principle discrep- 
ancies in terms and suggests solutions 
for them. 


The Standardization of Automatic 
Control Terminology in Germany 

by Dr. Ing. Rudolph Oetker, Sie- 

mens & Halske, A. G., Karlsruhe- 

Knielingen, Germany 

Dr. Oetker traced the development 
of Control Terminology Standardiza- 
tion in Europe and then devoted the 
rest of his talk to a discussion of some 
of the salient features of the control 
loop. 


A German-English Dictionary of 
Automatic Control Terms 


by D. W. Pessen, Minneapolis- 
Honeywell Regulator Co., Phila- 
delphia 


The third paper by D. W. Pessen 
was presented by title only. A number 
of people complimented Mr. Pessen on 
his work and suggested that the same 
idea be extended to other languages. 


Session 11—Domestic 
Contributors 


Integration of Concepts in the Termi- 

nology of Measurement and Control 
by Dr. H. L. Mason, National Bu- 
reau of Standards, Washington, 
D.C. 

.. a philosophical discussion which 
analyzed methods of approach to ter- 
minology problems. 
Terminology Applied to Automatic 
Control Combinations 

by Lowell Ledgett, Colgate-Palm- 
olive Co., Jersey City, N. J. 

- an explanation of the thinking 
that went into the formation of Sec- 
tion 900 ef ASME Automatic Control 
Terminology, which is concerned with 
this subject. 


Comments 


-.. “The papers attracting most in- 
terest in the sessions with which I was 
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concerned were the following: 


“The Integration of Concepts in the 
Terminology of Measurement and 
Control” by Dr. H. L. Mason, National 
Bureau of Standards; 


“Terminology Applied to Automatic 
Control Combinations by Lowell Led- 
gett,” Colgate-Palmolive Co.; 


“ASME and BSI Terminologies for 
Process Control” by A. J. Young. 


Of the above I would class Dr. 
Mason’s paper as being a basic or 
fundamental contribution while the 
other two were of current interest. In 
addition to ISA and ASME interest, 
some members of AIEE and IRE pre- 
sent at the sessions appeared favor- 
ably impressed by all of the papers.”— 
Edward S. Bristol, Engineering Dept., 
Leeds & Northrup Co., Philadelphia, 


Pennsylvania. 


Session [11—Panel Discussion 


The evening session consisted of two 
parts. In the first part short messages 
were brought by representatives of the 
following groups which have work in 
progress on automatic control termi- 
nology: 


Cyril Ainsworth, Technical Director 
of the American Standards Assoc.; 
H. W. Cory, AIEE; M. R. Aaron, 
IRE; and William 1. Caldwell, ISA. 


Especially impressive were the re- 
marks of Mr. Ainsworth, who can be 
regarded as an elder statesman in the 
field of standardization. The ASA, he 
pointed out, does not produce stand- 
ards. It does provide the machinery 
for doing so, and it does not give its 
stamp of approval to a committee’s 
work until it has been shown they 
have reached a concensus of the 
groups concerned. 


Mr. Ainsworth stressed the need for 
standardization and made a strong 
plea for support of standardization 
work by American industry. Particu- 
larly on the international level this 
work will need support, for in order 
to engage in it, individuals must travel 
abroad. The only way this is possible 
at the present time is through the sup- 
port of interested companies. 


The second part of the evening ses- 
sion was devoted to a panel discussion 


of terminology. The members of the 


panel were the speakers during the 
day and the above listed representa- 
tives of other societies. Mr. Ainsworth 
acted as moderator. 


Worthwhile discussions developed 
on the different meanings attached to 
their block diagrams by the electrical 
engineers and mechanical engineers. 
Also on such concepts as actuating 
signal vs. correcting signal, motor 
operator vs. actuator and the various 
meanings of transfer lag and sensi- 
tivity. 


The meetings ... were high in inter- 
est with good discussions. Besides the 
invited contributors from abroad, two 
gentlemen from Italy and one from 
Japan, identified themselves and gave 
accounts of terminology work in those 
countries.—Jonathan R. Keim, Minne- 
apolis-Honeywell Regulator Co., Phila- 
delphia. 


SA — 


AIChE-ISA Symposium on 
Materials Handling 
Instrumentation 


This was the first joint symposium 
held by the American Institute of 
Chemical Engineers in conjunction 
with ISA. This in itself, I believe, is 
noteworthy and we were fortunate to 
have the President of AIChE, C. G. 
Kirkbride of the Houdry Process Cor- 
poration, give official recognition of 
this fact in his introductory remarks 
at the start of the symposium. 


Attendance at the symposium, held 
on September 23, two days after the 
exhibit closed, was, in my opinion, 
poor. A maximum of some 44 were in 
the audience during the morning ses- 
sion and this dropped to a maximum 
of about 26 in the afternoon. I attrib- 
ute it primarily to the fact that the 
exhibit extended over portions of two 
weeks and that many out-of-towners 
left at the end of the exhibit, but I 
must also admit that there was a con- 
siderable potential to draw from in 
the Philadelphia area itself but I think 
that those who might have been inter- 
ested had already spent too much time 
at the show during the time when the 
exhibit was open. 


Papers at the symposium were di- 
vided about equally on problems of 
measurements and systems for control 
with considerable emphasis on meth- 
ods of converting data into digital 
form, on punched tape or cards, etc. 
The latter coverage seems to be in 
tune with all the current talk of auto- 
mation in newer data handling meth- 
ods. Otherwise, the papers covered 
fairly conventional applications. 

—S. D. Ross, Publications Committee. 
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American Chemical Society and 
Metropolitan Microchemical 


Society of New York 


“Approximately 250 microchemists 
from all parts of the country par- 
ticipated in the Symposium on Micro- 
chemistry and Microchemical Instru- 
mentation held on September 17. 

... The highlight of the meeting 
was a film on thermal fusion phenom- 
ena of materials viewed through the 
microscope while the materials were 
being melted and recrystallized. The 
color sequences of crystalline materia] 
seen in polarized light were very 
striking. 

All speakers stressed the advan- 
tages of using modern instrumental 
methods where possible, and adapta- 
tions of temperature controllers, pro- 
gram controllers, and various meter 
indicators to microchemical equipment 
were cited.” — Herbert K. Alber, 
Arthur H. Thomas Company, Phila- 
delphia. 


AIP Session I— Analytical 
Devices, Especially for 
Trace Measurements 


“This session included four papers 
dealing with physical research tech- 
niques that are being adapted for 
chemical analysis methods, especially 
for trace measurements. Of these 
papers, the one attracting the great- 
est interest was on ‘Neutron Activa- 
tion Analysis’ by Leonard Reiffel of 
the Armour Research Foundation. In 
this method of analysis the sample is 
irradiated with slow neutrons and 
then the radiation emitted from the 
sample studied with a nuclear spec- 
trometer. The impurities will in gen- 
eral have emission spectra different 
from the pure material and from a 
knowledge of the decay schemes, can 
be identified. Measurements of the 
radiation intensity give a quantitive 
measure of the impurity concentra- 
tion. Sensitivities of the order of 10-" 
to 10-" grams have been achieved. 


While the techniques are rather 
difficult, and the method requires de- 
tailed information about nuclear de- 
cay schemes, the extreme ultimate 
sensitivity suggests that this method 
of analysis may be very useful in the 
not too distant future, particularly 
when reactors become more readily 
available.” — R. G. Breckenridge, 
Chief, Solid State Physics Section, 
U. S. Dept. of Commerce, National 
Bureau of Standards. 


American Society of 
Photogrammetry, Session I 
Non-Topographic 


“The papers in our 1954 Technical 
Sessions of the American Society of 
Photogrammetry included several 
papers which described new techniques 
and new instruments as follows: 

‘*Industrial photogrammetry” by 
Tom Edwards, Reed Research, Inc., de- 
scribed the “Artful Dodger” or “Log- 
E-Tronics,” an electronic printer for 
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high quality photographic prints from 
aerial photograph negatives. 


“Photogeologic Instrumentation in 
the U. S. Geological Survey” by W. A. 
Fischer, described several instruments 
and techniques that are being used by 
geologists or are now in process of 
development. Stereoscopic plotting in- 
struments such as the Kelsh Plotter 
and the Multiplex plotter are just be- 
ginning to be accepted in photogeo- 
logic instrumentation; we consider 
this to be the most important trend. 
Special devices such as a “Dip and 
Strike finder” by R. J. Hackman shows 
an increased awareness of the needs 
of geologists for special photogram- 
metric equipment. The stereoplotted 
grid, and a photograph,—the ortho- 
graphic photograph, in which most of 
the perspective has been rectified to 
map-like orthographic characteristics 
is of special interest. 

Gomer T. McNeil points out in “As- 
pects of Non-Topographic Photogram- 
metry” that there is an unlimited field 
for the application of photographs in 
scientific and engineering measure- 
ments. 

Everett L. Merritt of Photogram- 
metry, Inc., described a new instru- 
ment for basic photogrammetric 
measurements—“The MM 100 Optical 
Comparator.” The comparator, some- 
times referred to as a measuring 
engine, is one of the most basic in- 
struments in research, experimenta- 
tion, fabrication production, and man- 
ufacture. 

I believe the paper by W. A. Fischer, 
“Photogeologic Instrumentation in the 
U. S. Geological Survey,” offers the 
biggest contribution to the basic in- 
formation of photogrammetric tech- 
niques in geology. The search for stra- 
tegic minerals and trace elements has 
accelerated the development of a new 
field of photogrammetric science,— 
photogeologic instruments. 

The following remarks were made 
by the Moderator of the Symposium 
on the growing interest in _ photo- 
graphic measurements applied to non- 
topographic fields of science. 

When most of us speak of photo- 
grammetry it is usually in connection 
with aerial photography and its appli- 
cation to surveying and mapping. 
When the founders of our Society, 
however, met twenty years ago to de- 
cide on the aims of the new American 
Society of Photogrammetry, they took 
care not to limit our Society to a 
single activity. The passing years have 
borne out the wisdom of defining a 
broad and basic definition for photo- 
grammetry,—namely, the science and 
art of making reliable measurements 
from photographs. The vision of our 
founders is all the more remarkable 
when we remember that all of them, 
when they met at Captain O. S. Read- 
ing’s home in Washington, D. C. 
twenty years ago, were trained and 
engaged in the surveying and map- 
ping industry. 

This symposium has been brought 


together because of a growing interest 
in photographic measuring instry. 
ments that can be applied in many 
fields of science, in addition to survey- 
ing and mapping. Some of these jp. 
struments, you will recognize, are 
adaptations of instruments that have 
been developed for topographic map- 
ping; other instruments you will hear 
about have been developed, or are jn 
process of development, for distinctly 
different uses,—for example, for geo- 
logic mapping. These developments 
will be followed with interest by many 
of us; they unmistakably indicate a 
wider application of photogrammetry 
to geology, engineering, hydromechan- 
ics, architecture, archaeology, meteor- 
ology, medicine, photosculpture, to 
mention only a few uses. Photogram- 
metry has even found a place in atomic 
physics, in the tracking of alpha- 
particles and other forms of radiation, 
by stereophotogrammetric means. 
This semi-annual meeting marks the 
first time the American Society of 
Photogrammetry is conducting an en- 
tire meeting on non-topographic con- 
cepts of photogrammetry. Our Society 
is deeply indebted to our participants 
for giving so freely of their time and 
skills in bringing to you some of the 
latest instrument developments in 
these special applications of photo- 
grammetry.” 
—David Landen, Chairman. 


American Society for Photo- 
grammetry, Session II, on Non- 
Topographic Photogrammetry 


“The most interesting papers in my 
committee were on the application of 
Photogrammetry to various measur- 
ing problems as for instance in As- 
tronomy, Civil Engineering and Spec- 
troscopy. The stereoscopic measuring 
technique seems to have most impor- 
tant applications to many measuring 
problems within a great number of 
sciences. The proper treatment of the 
measurements with respect to the 
theory of errors seems also to be of 
the greatest importance. 

The application of modern photo- 
grammetric technique to the preserva- 
tion of the geometric properties of 
culture-historical features seems in 
our days to be of especially great 
importance.” 

The papers in question are: 

“Application of Photogrammetry in 
Structural Research” by Prof. K. B. 
Jackson, University of Toronto. 

“Photogrammetric Measurements of 
Spectrograms” by Prof. Frederick J. 
Doyle, Ohio State University. 

“Application of Photogrammetry t0 
Astronomy” by Dr. C. B. Watts, U. . 
Naval Observatory, Washington, D. ©. 

“Determination of the Accuracy of 
Terrestrial Stereophotogrammetri¢ 
Procedures” by Dr. Bertil Hallert, 
Ohio State University.—Dr. Bertil 
Hallert, Institute of Geodesy, Photo- 
grammetry and Cartography, Ohio 
State University. 
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International Instrumentation on Parade 


NE of the most interesting aspects 
O of the Exposition was the number 
and size of the foreign exhibits. Brit- 
ain, France, Sweden, Germany, Switz- 
erland and Japan were well repre- 
sented in exhibit booths where the 
products of each country was dis- 
played and demonstrated. A particular 
feature of the Exposition was the 
organization by foreign trade associa- 
tions of collective exhibits of the 
French, Swedish and British partici- 
pation. 


United Kingdom Exhibits 


The British collective exhibit was 
arranged by the Scientific Instrument 
Manufacturers’ Association of Great 
Britain. These exhibits attracted con- 
siderable attention and British ex- 
hibitors reported that many inquiries 
were received relating to the classical 
scientific instruments, as well as the 
process control and electronic equip- 
ment. The London Board of Trade 
Journal (October 2, 1954, page 689) 
reported: “Not only did the stand 
(British exhibit booths) evoke interest 
because some of the instruments were 
in advance of anything obtainable in 
the United States, but both style and 
workmanship were praised.’’ 


In addition to the main British col- 
lective exhibit, a number of British 
firms exhibited through their repre- 
sentatives in the U. S. A. One firm, 
whose process control equipment for 
the petroleum and chemical industries 
attracted considerable attention, ex- 
hibited independently. 


To give an impression of the scope 
of the British exhibits, a few of the 
instruments are briefly detailed here: 


Double refracting interference mi- 
croscope: This is a very new develop- 
ment, and the microscope is‘at present 
the only one of its kind manufactured 
in the world. Designed for the exami- 
nation of transparent material, it has 


great possibilities, particularly in the 
field of cancer research. 


Reflecting microscope: This employs 
objectives using mirror surfaces in 
place of the usual refracting lenses. 
Chromatic aberration is thus avoided, 
and any wavelength of light, from the 
infrared to ultraviolet, may be used. 
It is possible to focus by visual ad- 
justment. The instrument is being 
used by a number of North American 
users, particularly in micro-spectro- 
scopy, which is one of the primary 
objects of the instrument, and for 
ultraviolet examination of biological 
material. 


4-Gun cathode ray tube: A precision 
cathode ray tube designed for meas- 
urement work and incorporating four 
entirely independent gun assemblies. 
It has particular applications in the 
analysis of waveforms, ard the use of 
this tube in the place of separate sin- 
gle cathode ray tubes offers consider- 
able economies when photographic re- 
cording is used. 


Needle Geiger counter: This is a 
2-mm. diameter needle counter which 
is, perhaps, the smallest in use in the 
world, and is designed for use in bone 
and brain surgery. It is made from 
hypodermic tubing, and, despite its 
small size, is remarkably rugged with 
all the good characteristics of conven- 
tional tubes. 


Courtauld atomic models: A new 
type of atomic model with a bond 
which is elastically distortable and of 
adjustable length, being unique in the 
field of commercially available models. 
Many models can be fabricated, in- 
cluding those with strained rings and 
models of large or long molecules, such 
as insulin and polypeptide chains, can 
be made without falling apart. They 
are already in use in many American 
universities and industrial firms, and 
have particular application to the 
chemical, plastics, biochemical, and 





TWENTY French firms were represented in largest foreign exhibit. 
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petroleum industries as an aid in eluci- 
dating unknown chemical structures. 


Low inertia integrating motors: 
These motors are permanent magnet 
d-c motors in which all factors likely 
to affect the linearity of the voltage 
speed curve have been eliminated, i.e. 
friction, iron loses, brush-contact volt- 
age drop, etc. In consequence, their 
accuracy is so great that they can be 
used to time integrate minute voltages. 
They will operate directly off photo- 
cells or thermo-couples, starting with 
a voltage as low as 4 mV. 


Infrared grating spectrometer: This 
new instrument uses a_ diffraction 
grating in place of the usual costly 
and inconvenient prism. By a process 
recently developed by the British Na- 
tional Physical Laboratory, the grat- 
ings can be made at a comparatively 
low cost. The mono-chromator has a 
resolving power equal to that of prism 
instruments, but uses unfigured optics 
and simple slits. The electronics of 
novel design give the instrument un- 
usual stability for a single beam spec- 
trometer, and, by an ingenius mech- 
anism, double beam operation can be 
simulated. The cost of the complete 
instrument is such as to make it read- 
ily acceptable to industry, both in the 
laboratory and in process control. 


French Exhibits 


Twenty French firms exhibited their 
products in Booths Numbers 1043 to 
1061. There were nine manufacturers 
of regulating and control instruments 
and 11 of optical and precision instru- 
ments, all sponsored by the French 
Expositions In the U. S., Inc., 610 
Fifth Avenue, New York City, in co- 
operation with The Association of 
French Manufacturers of Industrial 
Regulation and Control Apparatus. Its 
members used a different approach, 
aimed to provide general information 
encompassed in photographs of con- 
trol apparatus built entirely of all- 
French material; also pieces of spe- 
cial purpose equipment which could 
be deemed of general interest. 


Along these lines the Société ARCA 
presented a simple new electronic po- 
tentiometer, in which the re-equilibra- 
tion is performed pneumatically; also 
a regulating ammeter on the same 
principle and a pneumatic valve in 
which the conventional diaphragm is 
replaced by a deformable elastic tube. 

The Société de Controle de Chauffe 
submitted an oxygen regulator which 
utilizes the paramagnetic properties of 
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oxygen, whereby, by means of a rotat- 
ing magnet, pressure pulsations are 
generated in two circuits, the pulsa- 
tions being communicated to a dia- 
phragm that forms the admission 
condenser armature of a_ specially 
adapted amplifier. 


The Société Controle et Régulation 
featured a gas densimeter of the tur- 
bine type, equipped with an extra- 
ordinarily simple device for the auto- 
matic regulation of temperature and 
pressure. The turbine is fed continu- 
ously and automatically at a pressure 
equalling that of a constant weight of 
gas maintained at a constant volume 
at the operating temperature. This 
firm also exhibited a pressure gas 
micro flowmeter, by which measure- 
ments may be taken as minute as that 
of one gram of gas per hour. 


Noteworthy items, too, are the aero- 
scope and high precision voltmeter 
exhibited by Société Francel. 


A MECI cabinet occupied the center 
of the stand. This cabinet contained a 
control for the blowing of air and 
oxygen in Bessemer and Thomas con- 
verters, so devised as to provide at all 
times a reading of the oxygen flow 
against the total quantity of oxygen 
blown from the start of operation. 


This same company featured a pneu- 
matic integrator by means of which it 
is possible, starting with the air pres- 
sure produced by a pneumatic flow 
transmitter, to integrate the flow time- 
wise, by effecting a balance between 
the amount of the instantaneous flow 
and the upward force of a centrifugal 
system driven by a small air turbine, 
the intake of which is governed by the 
movements of the differential device, 
with the integrator in turn driven by 
the turbine. 


Among items attracting particular 
attention was the high-speed (two 
seconds) electronic potentiometer dis- 
played by the Société la Pyrométrie 
Industrielle. This device, which marks 
six curves in as many different colors, 
is characterized by a special feature in 
that it indicates in large luminous 
figures, at the time of recording, the 
value at the given instant. It permits 
readings to the thousandths. 


Etablissements Jules Richard fea- 
tured humidity and temperature 
gauves and several types af manome- 
ters for the petroleum industry, as 
well as thermostats for low tempera- 
ture cabinets. 


Thermostatic safety instruments 
were exhibited by Société Sopac. 


The Société de Controle Bailey pre- 
sented a pyrotron electronic pyrometer 
made in France under license from the 
Bailey Meter Company of Cleveland. 
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The stand occupied by Mesure et 
Controle was prepared by a unified 
export office operating on behalf of 
five French manufacturers of electric 
and electronic gauges: AOIP, Brion- 
Leroux, Semac, Ferisol and Ribet- 
Desjardins. Their varied output was 
represented by numerous items which 
proved of interest by virtue of their 
embodying new and original ideas or 
valuable improvements upon the con- 
ventional instruments. 


Swedish Exhibits 


The Swedish industries taking part 
in the consolidated Swedish Exhibition 
are, with a few exceptions, very young 
as instrument producers. The absence 
of instrument traditions in Swedish 
industry is not due to any lack of 
great scientists, nor even the lack of 
remarkable instrument designs. There 
is no instrument industry in Sweden, 
such as in the United States, because 
most Swedish instrumentation is sup- 
plied from manufacturers who pro- 
duce devices as a collateral interest. 


Among the Swedish exhibitors was 
LKB-Produkter, which featured a 
chromatogram scanner. This instru- 
ment permits the automatic assay of 
a large number of paper chromato- 
grams. It can also be used with a 
ratemeter and a recorder for the con- 
tinuous scanning of any radioactive 
tape. 


The Swedish firm also showed a new 
robot scaling device. This equipment 
is designed to receive a large number 
of radioactive samples and, from then 
on, to perform the assay work fully 
automatically and to present the ac- 
tivity data printed in digital form 
for evaluation. The complete scaling 
equipment consists of three main 
units: a detector unit for manipula- 


tion of the samples and measurement 
of their activities, a robot scaler for 
collecting the counts from the detector 
and automatically controlling the ep. 
tire equipment, and a digital printing 
unit for recording the experimental 
data. 


An outstanding Swedish develop. 
ment exhibited was the CEJ Multiple 
Interference Microscope ‘“Multimi,” 
intended for measuring the surface 
finish of mechanical and optical sur- 
faces, the thickness of the thin films 
and evaporated layers, etc. The multi- 
ple-beam interference gives an accu- 
racy much better than that obtained 
with two-beam-interference, in some 
cases down to 0.02 microinches. 


Other Foreign Exhibitors 


Metrawatt of Niirnberg exhibited an 
insulation tester combined with a 
voltmeter or ohmmeter which at- 
tracted much attention. The Swiss 
Jewel Company displayed its line of 
synthetic sapphires and ruby jewel 
bearings in a wide variety of sizes and 
shapes. 


Special interest among the Japanese 
exhibits was attracted by the tron- 
scope offered by Akashi Seisakusho 
Ltd., of Tokyo. This instrument is a 
simplified version of an electron micro- 
scope. Its magnification is continu- 
ously variable between 500 and 120,000 
diameters. The electron optical system 
consists of a three-stage magnetic lens, 
which can be withdrawn for cleaning 
purposes without dismantling the mi- 
croscope tube. Resolving power is 
30 A. 


Akashi Seisakusho also displayed a 
pyramid hardness tester, with six 
operating loads ranging from 1 to 50 
kg. Its microscope has a magnification 
of 130 diameters. Another Japanese 
company, Ueshima Seisakusho Ltd. 
exhibited tensile strength testers. 





More than 23,000 persons visited the 499 exhibits at the Philadelphia Show. 
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Instrument Exports Top $80 Million in ’53 


AST-GROWING industrialization in 

Canada, Latin America and Europe 
was responsible for an $80,000,000 
export trade by American instrument 
manufacturers during 1953. There are 
other classifications, but that figure 
covers: 

Electrical indicating, recording and 
testing instruments and parts, total- 
ing nearly -..-.- $20,000,000 


Heating and cooling instruments, 


nearly $10,000,000 
Industrial testing machines, nearly 
$7,000,090 


Automatic regtilating valves, over 
$10,000,000 


Industrial process instruments, over 
$20,000,009 


Meteorological instruments, spec- 
trophotometers and optical measuring 
instruments, nearly $5,000,000 
Laboratory apparatus, over $7,000,000 


Where do 
these instru- 
ments go? The 
United States 
Department of 
Commerce clas- 
sifies exports to 
141 foreign 
markets, and to 
nine United 
States territo- 
ries and posses- 
sions overseas, 
The 1953 figures 
show exports to 
88 export markets taking over $1,000 
of each classification of instruments, 
and the other smaller markets are 
grouped in a total. 





T. C. Ballagh 


Electrical indicating, recording and 
testing instruments and _ industrial 
process instruments were the top ex- 
ports items, according to Thomas C. 
Ballagh, of Ballagh & Thrall, nation- 
ally known export brokers. Speaking 
as chairman and consultant for the 
Foreign Trade Center at the First 
International Instrument Congress 
and Exposition in Philadelphia, Mr. 
Ballagh devoted part of his discus- 
sion on instrument exporting to an 
outline of the export systems of 
American manufacturers which re- 
sulted in sales of instruments to more 
than 62% of the foreign markets re- 
— various American commodi- 
ies, 


Export merchants who buy from 
instrument manufacturers, then re- 
Sell the items abroad, are one of the 
means by which a profitable export 
business can be built. Export brokers 
maintain experienced foreign sales 
staffs with a thorough knowledge of 
overseas markets and dealers. In 
addition, the export merchant usually 
handles non-competitive lines which 
help to sell each other in foreign 
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markets and allow an_ economical 
spread of sales expenses. 


Setting up an export department 
and staffing it with experienced export 
personnel is another widely-used meth- 
od of building overseas trade. However, 
an export volume ranging from a 
half-million to a million dollars is nec- 
essary to support the fixed overhead 
of even a small export department. 


Employing a “combination export 
manager” eliminates the high expense 
of a permanent export department 
and still permits a relatively close 
contact with foreign customers and 
markets. “Combination export man- 
agers” perform the same functions as 
company export managers but usually 
for a number of firms and on a con- 
tract basis. Unfortunately, combina- 
tion export managers are of little 
value when foreign markets become 
dollar-short or protective foreign 
duties make exporting unprofitable. 
This situation has caused some firms 
to set up instrument manufacturing 
operations.in foreign countries. 


Overseas manufacturing involves 
foreign patent rights and the neces- 
sity to grant licenses to the foreign 
manufacturer. Securing a foreign 
patent on an instrument at the same 


time as a domestic one is important 
since it may be impossible later to 
obtain a foreign patent which will be 
most profitable to the American firm. 


Foreign licensing should usually be 
deferred until a considerable export 
business has been established. Then 
licensing arrangements can be de- 
signed to increase total business 
rather than creating competition in 
overseas areas which can often be 
more profitably supplied from the 
United States. 


Commenting on the future of Amer- 
ican instrument exporting, Mr. Bal- 
lagh foresaw a steady expansion com- 
parable to the swift growth the rela- 
tively young instrument industry has 
made in the United States. Electrical 
instrument exports in 1940 were less 
than a million dollars. By 1950, they 
had risen to nearly fifteen million dol- 
lars and in 1953, they reached a peak 
of twenty million dollars. High labor 
costs in America and mass production 
methods will continue to stimulate 
the development of automatic controls 
and processes. As labor costs also rise 
in foreign countries and industrializa- 
tion increases, the overseas demand 
for American instruments will con- 
tinue to follow a healthy upward 
trend, he declared. 


Advice Given to Many Exhibitors by Foreign Trade Center 


A Foreign Trade Center which fur- 
nished exhibitors and interested vis- 
itors with specialized advice on export 
problems was one of the feature at- 
tractions of the First International 
Instrument Congress and Exposition 
in Philadelphia. 

Ballagh and Thrall, Philadelphia 
export managers, sponsored and di- 
rected the Center during the five days 
of its operation. Competent export 
advisors were available at the Center 
during each afternoon while a series 
of short talks on export problems and 
methods were made by experienced 
export authorities on two days. 

T. C. Ballagh discussed instrument 
exporting at the first session and later 


moderated a panel on “Foreign Trade 
Procedure”. Included in the panel 
were talks by John M. Grimsley, 
Assistant Vice-President in charge of 
the Foreign Department, Girard Trust 
Corn Exchange Bank, who explained 
“Banking Facilities for Foreign 
Trade”; D. Britton Faunce, Secretary, 
John H. Faunce, Philadelphia, Inc., 
“Export Shipping and Customs For- 
malities”; Patrick P. McCabe, com- 
mercial agent in the Philadelphia 
Field Office of the U. S. Department 
of Commerce, “Government Coopera- 
tion With Exporters”; and James R. 
Ballantine, Manager of the Foreign 
Trade Bureau of the Commercial Mu- 
seum, “Export Publications Services”’. 

















ARK-LA-TEX 
Fred L. Benthall, Jr., Minneapolis-Honeywell 
Reg. Co. 
Lee Bushman, Remington Rand, Inc. 
Morley A. Hudson, Hudson-Rush Co. 
ATLANTA 
Flem G. Mitchell, Jr., Georgia Power Co. 
BALTIMORE 
Thomas J. Anderson, The Glenn L. Martin 
Co. 
Ralph H. Brown, U. S. 
ter 
John B. Carmine, Black & Decker Mfg. Co. 
H. Kirk Fallin, Bethlehem Steel Corp. 
Arthur L. Fenaroli, Army Chemical Center 
Bernard I. Florey, Jr., The Glenn L. Martin 
Cc 


0. 
William D. Jenkins, 
Electric Co. 
Earl E. Jones, Davison Chemica! Corp. 
Calvin A. Keeney, Bethlehem Steel Corp. 
Frank L. Morgan, Glenn C. Martin Co. 
Felix M. Ready, Bethlehem Steel Corp. 
John T. Suska, Jr., The Glenn L. Martin Co. 
Ernest F. Van Viaanderen, The Glenn L. 
Martin Co. 
BOSTON 
Robert Carter, Hammel-Dah! Co. 
Arthur B. Martin, Sterling Sales, Inc. 
Donald E. Ridgley, General Electric Co. 
Ernest R. Spinney, H. F. Eastman Co., Inc. 
Joseph W. Sylvia, Sterling Sales, Inc. 
Robert L. Vivian, Mason Neilan Regulator 


Co. 
CENTRAL ILLINOIS 
Charles W. Whittington, 
Chemicals Corp 
CENTRAL KEYSTONE 
Henry J. Beecher, Katharine Beecher Candies 


Army Chemical Cen- 


Consolidated Gas and 


National Petro- 





Charles F. Gilbert, Thompson Products, Inc. 
John E. Hendricks, Hamilton Watch Co. 
CENTRAL NEW YORK 
Howard A. Feiner, Air Land Sea Sales 
CHARLESTON 
Tu Lung Weng, Carbide & Carbon Chemicals 
Co. 
CHICAGO 
Everett H. Davies, Barber-Colman Co. 
William J. H. Murphy, Armour Research 
Foundation 
Donald R. Myers, Clark Oil & Refining Co. 
COLUMBUS 
Joseph C. 
Co. 
DENVER 
Carl J. Baran, U. S. Army Chemical Corps. 
George L. Pellicer, Bailey Meter Co. 
EASTERN NEW YORK 
— J. Champlin, Jr., 


Wasilewski, American Instrument 


General Electric 
Charies S. Duckwald, General! Electric Co. 
Abe H. Kaufman, General Electric Co. 

HOUSTON 
Joe D. Kebelman, Paul-Condit Co. 

F. L. Magel, Paul-Condit Co. 
James G. Nickerson, Leeds and Northrup Co. 

LOS ANGELES 
Robert R. Bloom, Edward D. Maltby Co., Inc. 
Gene W. Burt, Consolidated Engineering 
William E. Chelf, William I. Mann Co. 
Donald W. Earle, North American Aviation, 


Inc. 
Sheldon Hoffman, 
tories, Inc. 
Leo P. Inglis, North American Aviation, Inc. 
James L. Olmstead, Northrup Aircraft, Inc. 
Glen C. Wilson, Southern California Gas Co. 


Allen B. Du Mont Labora- 





RECORDING CHARTS 





With so many variations of recording 
techniques, TECHNICAL’S engineering 
staff has been asked to develop and 
“special” 
recording charts. Other situations in 
which standard instruments are 
recording under unusual process con- 
ditions have received the experienced 


manufacture hundreds of 


attention of this “special” staff. 


Both industry and instrument makers 
have made use of the wide experience 
General Motors 
Research Laboratory. E. I. DuPont de 
Nemours Company. Inc. and National 
Bureau of Standards and many others 


offered by Technical. 


are “Special” users. 


Write for Technical’s bulletin of 


“Special” services. 


188 VAN RENSSELAER st. 
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LOUISVILLE 
William J. Boschert, 
Reg. Co. 
Floyd B. Simpson, 
Corp. 
James E. Stevens, E. 
& Co. 
MONTREAL 
Curtis M. MacDonald, 
cialties, Inc. 
Mark Mirtenbaum, Canadian Industries, Ltd. 
William Millar, British American Oil Co. 
M. R. Sichel, Chemiquip Company of Canada 
NEW JERSEY 
Jack R. Fehrenbach, Barksdale Co. 
Frederick E. Mueller, Esso Standard Oil Co. 
A. J. Petzinger, Westinghouse Electric Corp. 
Edward L. Wright, Esso Standard Oil Co. 
NEW YORK 
H. Warren Hammond, 
Chemicals, Inc. 
NORTHERN CALIFORNIA 
Tom G. Chin, Standard Oil Co. of Calif. 
NORTHEAST TENNESSEE 
Geo. L. Moorehouse, Tennessee Eastman Co. 
NORTH TEXAS 
Frank N. Kerr, Magnolia Petroleum Co. 
OAK RIDGE 
F. K. Booth, Carbide & Carbon Chemicals Co. 
PANHANDLE 
R. L. White, Phillips Petroleum Co. 
PHILADELPHIA 
William H. Campbell, Socony Vacuum Oil Co. 
Mr. Robert Cassidy, Sinclair Refining Co. 
Edward A. Harper, Brooks Rotameter Co. 
James S. Jackson, Robertshaw-Fulton Con- 
trols Co. 
PITTSBURGH 
S. J. Richard, Jr., 
ROCHESTER 
R. M. Johnson, H. C. 
SAVANNAH RIVER 
John E. Altimier, E. 


M inneapolis-Honeywel] 
Industrial Engineering 


I. du Pont de Nemours 


Process & Steam Spe- 


Durez Plastics and 


Rust Engineering Co. 
Johnson Agencies 


I. du Pont de Nemours 


& Co. 

Robert P. Hawthorne, E. I. du Pont de 
Nemours & Co. 

Fred J. Kaufman, Jr., E. I. du Pont de 


Nemours & Co. 
Dominic Tondi, Jr., E. I. du Pont de Nemours 
& Co. 
Jewell E. Walter, E. 
& Co. 
SEATTLE 
William Sam Nye, 
Lambert Owen, 
SOUTH TEXAS 
Thomas L. McCoy, Jr., 
Chemical Corp. 
John H. Tieken, The Foxboro Co. 
TAMPA BAY 
Robert C. Anderson, Florida Powder Corp. 


I. du Pont de Nemours 


Boeing Aircraft Corp. 
Boeing Aircraft Corp. 


Columbia Southern 


Kenneth L. Diller, Manufacturer's Repre- 
sentative 
TORONTO 


Alvin H. J. Dohoo, Powerlite Devices, Ltd. 


Paul C. Lambert, Student, Ryerson Institute 
of Technology 
TULSA 
Edward 8S. Brown, Phillips Petroleum Co. 


T. L. Hillburn, Phillips Petroleum Co. 
Elmer C. Miller, Phillips Petroleum Co. 
Curt K. Whitney, Jr., The Condit Co. 
WASHINGTON 
Harold A. Timken, Jr., 
WAYNE COUNTY 
Robert J. O’Hara, Fielden Instrument Div. 
Jerome J. Palazzolo, Continental Aviation & 
Engineering Corp. 
WILMINGTON 
Jack Burlew, Owens-Illinois Glass Co. 
C. Franklin Coleman, Owens-Illinois Glass 


Given Mfg. Co. 


Co. 
Claude A. Letina, Jr., E. I. du Pont de 
Nemours & Cc 
Earl P. McGuire, ‘Owens-Illinois Glass Co. 
James McGuire, Owens-Illinois Glass Co. 
Warren Nolan, Owens-Illinois Glass Co. 
Patrick Rudowsky, Owens-Illinois Glass Co. 
David ~~ Wassum, E. I. du Pont de Nemours 


& ( 
MEMBERS- AT-LARGE 

Kurt A. Hasten, 
nautics 

Archie C. Camp, Honolulu Iron Works 

H. a Dardani, Miniature Precision Bearings, 
In 

=, Stephen Malaker, 


Spartan School of Aero 


Daystrom Instrument 


Buford D. Tackett, Phillips Petroleum Co. 
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(ater PANELLIT INFORMATION SYSTEMS 





Panellit has made the complete Information 
System available now as a management tool for 
increasing dollar yield from present processes. 
With the Information System, you achieve 
complete, centralized control of your entire plant. 
You know instantly and continuously overall 


performance of your process. You know 


immediately of a process fault... where and how 





to correct it. You know continuously your 
process trends and yields, statistically analyzed 


and ready for management evaluation. 





Panellit alone provides all the essential control 
features today: 

Automatic Logging . . . at pre-determined intervals or ‘‘on-demand" 
complete Panellit opeioms for over 3000 variables have been in puansestet 
operation for years. 


A Usable Log Form . . . arranged by processing units . . . a practical aid 

to the operator for control and determination of process trends. CoM PLETE CONTROL 
Continuous Monitoring . . . of all variables with an audio-visual signal 

plus immediate red-print, ‘‘off-normal'’ readout. ia 
Individual Off-Normal Settings . . . for each point; separate “high” and 

“low” settings . . . a true guide for operation. 

Direct Accounting or Computation . . . data may be fed directly; without 


human translation, to calculators for automatic accounting or computors for 
“on-the-spot'’ efficiency and yield determinations. 
Flexibility in Application . . . capable of handling all 
conventional input signals: AC or DC, either linear 
or non-linear. 

Complete Systems Engineering . . . with impartial 
selection of instruments and controllers for entire 
control room. 









PANALARM 


Alarm and Safety Division 


ANGLER PANELLIT, Inc. 


7403 North Hamlin Avenue 
Scanning and Data-Reduction Division Skokie, Illinois 
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National Society News 





President’s Progress Report 


ME SUCCESS and increasing popularity of previous ISA 

Exhibits and Conferences, the resurgent European econo- 
my, and the choice of Philadelphia as a location of the 1954 
meeting, made it logical to emphasize international interest 
and activities in instrumentation, and to signalize this em- 
phasis by adopting a special title for the Philadelphia meet- 
ing—The First International Instrument Congress and Expo- 
sition. The extensive and enthusiastic participation of exhib- 
itors, speakers and visitors from abroad added much to the 
value of the Congress and Exposition for Americans, and 
because of this interest, the scope of American participation 
was also increased. It is hoped and expected that every 
ISA Conference and Exhibit in the future will involve inter- 
national participation, but the ISA might well put special 
emphasis on international attendance every few years, on a 
time schedule to be worked out in cooperation with technical 
societies in other countries where instrument conferences 
and exhibits are held regularly. 


The attendance of more than 23,000 persons at Philadel- 
phia was indeed gratifying. On occasions, however, the 
surge of inquiring persons was so great that some exhibitors 
could not adequately answer the questions of interested reg- 
istrants. ISA exhibitors are increasing in number as the 
instrument industry continues to expand. Even now the ISA 
is expanding its scope to include more exhibits in the fields 
of medical instrumentation, industrial automation, aeronaut- 
ical instrumentation and new types of scientific laboratory 
instruments. The size of future exhibits and future attendance 
may overtax both the capacity of exhibit halls and the ca- 
pacity of exhibitors to deal with prospective customers. The 
ISA will need to sponsor special, regional and topical con- 
ferences and exhibits, and perhaps inaugurate additional 
national meetings in the winter or spring, in order to maxi- 
mize the benefits of such activities to ISA members, exhib- 
itors, and the technical public. 


Throughout this issue there are many articles and photo- 
graphs bringing to Journal readers a full story of the many 
features and events of the two-week Conference and the 
six-day Exposition as well as the social and Society activi- 
ties. In summary, the Philadelphia Congress and Exposition 
was an outstanding success, both technically and commer- 


cially. Certain general aspects, which may not be covered - 


elsewhere, are of importance and deserve consideration. 


As mentioned above, the growth of the ISA, its Exhibits 
and Conferences, may require some process of “fission” for 
greatest effectiveness. The financial arrangements for future 
Exhibits and Conferences require further study and clarifica- 
tion, also some general policies should probably be 
changed. The practice of subsidizing social events, which 
has been reluctantly followed by Executive Boards for sev- 
eral years, should be terminated and all such events should 
be put on a self-liquidating basis. As ISA Treasurer J. T. 
Vollbrecht has emphasized in his recommendations, there is 
little justification for spending Society funds on Social activ- 
ities which are available only to those members who are 
able to attend the meetings. The deficits incurred in this re- 
spect have been increasing each year. Because of the un- 
usual size of the Philadelphia Show, expenses for social 
activities were especially heavy, amounting to roughly 
$1,000 for the President's Reception, $600 for the boat ride, 
$1,000 for ladies’ entertainment, and $200 for the Members’ 
Banquet. 


While the technical conferences are in one sense inde- 
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By W. A. Wildhack 


pendent of the exhibit, they have an important effect on the 
success of the Exhibit in that they attract a large and in. 
fluential group of persons who are particularly welcome to 
the exhibitors. For this reason it is very difficult to decide 
whether the Conference should also be looked on as a spe- 
cial service subsidized by the Society for those in attend- 
ance, to the disadvantage of those unable to attend, or 
whether the cost of the Conference shou'd be regarded as 
a legitimate charge against the Exhibit. The cost of the 
Conference rooms, services of projectionists, etc., in Phild- 
delphia, totaled some $9,706, so this is not a minor consider- 
ation. 

If the Conferences are to be made self-sustaining to any 
degree, some additional source of income would have to be 
established. One possibility is to charge a registration fee 
to all registrants, both members and non-members. The 
amount of such registration fees, and the differential be- 
tween fees for ISA members, cooperating societies’ mem- 
bers, and others, would need to be carefully explored. 

Expenses in connection with the 1954 Exhibit were also 
heavy because of its large size and the international pro- 
motion, but even so, the income from this activity appears 
to be satisfactory. However, this income will largely offset 
the expense of publishing the ISA Journal and maintaining 
the National Headquarters. Although the final balance can- 
not be determined before the end of the year, it appears that 
the fiscal operations for the calendar year 1954 will be about 
at the break-even point, or possibly even end up with a 
small deficit for the year. This is less favorable than had 
been anticipated two months ago when I reported that an 
addition to surplus was expected. However, the general 
picture of the Society is extremely promising. The cost of 
the initial launching of the ISA Journal is being charged off 
as an operating cost, although it might logically be regarded 
as an investment in a property which will appreciate in value 
to the Society and to the members, both in dollars and in 
prestige. Also, the change in personnel and the reorganiza- 
tion of the National Office have been major changes which 
have involved rather large, but non-recurrent, expenses. 

With the addition of Mr. Kushnick as ISA Executive Di- 
rector, and Mr. Covey as Publications Manager, it is expect- 
ed that the operations of the National Office, the Journal, and 
the 1955 Conference and Exhibit will be better integrated 
and will be directed in such a way that closer fiscal control 
can be maintained. Taking everything into account, there 
appears to be no need for alarm in the financial ‘position of 
the Society or its future prospects. 

The rate of growth of ISA membership has not been as 
rapid as we expected. This has been due in part to the pre- 
occupation of the National Office with the problems of the 
new Journal and the lack of a comprehensive national mem- 
bership campaign. It is expected that this can be overcome 
if all Sections and all members would each make some 
slight effort to solicit membership of interested and qualified 
persons. Also the program for enrolling corporate members 
has not proceeded as rapidly or successfully as had been 
hoped. Suggestions are invited from all members, and pat- 
ticularly, from Section officers in this respect. The Executive 
Director, with the Sections and Membership Committee and 
the Corporate Membership Committee, will be actively en- 
gaged in promoting and coordinating national, sectional 
and individual efforts along these lines. 


(Continued to Page 48) 
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Expert Management 


Twenty-five years successful ex- 
perience has made Fred J. Tabery, 
President of The Tabery Corpora- 
tion, a West Coast leader in the 
field of exposition management and 
exhibit equipment manufacture. As 
one of Los Angeles’ prominent pro- 
moters, Mr. Tabery has been respon- 
sible for many successful civic pro- 
grams. Because of his outstanding 
record in the field of industrial exhibit 
management, Mr. Tabery was selected 
to manage the Tenth Annual Instru- 
ment Conference and Exhibit to be 
held September 12th through the 16th 
in Los Angeles, California. With his 
intimate knowledge of, and relations 
with storage, transportation, publicity, 
hotel, restaurant and service organ- 
izations, Mr. Tabery is well prepared 
to coordinate all activities for the 
Exhibit and Conference. 


Third Largest U. S. Market 


A nationally authenticated survey 
indicates that the Southern California 
area is the third largest consumer 
market in the U.S. As a center for 
many industries such as paper, lumber, 
food processing, glass, steel, auto 
assembly, rubber products, electronic 
equipment, research, aviation, trans- 
portation and shipping, this area rep- 
resents a prime market for industrial 
Instrumentation and automation. This 
1955 ISA Show offers a unique oppor- 
tunity for the combined instrument 
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industry to present their products and 
services to this rapidly expanding in- 
dustrial market. The ISA recognizes 
the potential of the far West market 
in selecting Los Angeles as the site of 
its Tenth Annual Instrument Confer- 
ence and Exhibit. 


Huge Exhibit Space 

The total exhibit area of 96,000 
square feet, offers ample space for a 
complete coverage of every segment 
of the instrument industry. With 
56,000 square feet of exhibit area in 
the Shrine Exposition Hall and the 
40,000 square feet of Shrine Pavilion 
space, the Instrument Society of 
America is prepared to conduct the 
largest show of its kind ever held west 
of the Mississippi. The Shrine Audi- 
torium, with its comfortable cushioned 
seating capacity of 6,700, committee 
mecting rooms and its gigantic stage, 
will house the Technical Conference 
Sessions, the Maintenance Clinic and 
the Fourth Analytical Clinic. 


Complete Facilities 

The spacious exhibit area and the 
auditorium are equipped with the 
latest accommodations and conveni- 
ences. Two entrance ways adjacent 
to large parking lots offer easy access 
to the exhibits and conferences. Snack 
bars and restaurant facilities are 
located throughout the building. With- 
in a few blocks of the Shrine Exposi- 
tion Hall are many well-known res 
taurants. 


SHRINE CONVENTION HALL (above) 
AND SHRINE AUDITORIUM 





FRED J TABERY, Exhibit Menager 





Central Location 

The Shrine Exposition Hall and 
Auditorium is located less than three 
miles from the downtown Los Angeles 
hotel area. It takes only eight min- 
utes to drive this distance on a new 
super-highway. Club-taxi rates are 
offered in Los Angeles for your con- 
venience. 


Services for Exhibitors 

The Tabery Corporation is availab!c 
to discuss and plan any activity re- 
garding the Exhibit and Conference. 
A phone call, wire or letter will bring 
a representative to your office to dis- 
cuss any problem. 

Compressed air, water, drains and 
electric power supply are available 
throughout the exhibit area. Exhibit 
design, engineering and manufactur- 
ing facilities plus exhibit accessories 
are available in the Los Angeles area 
for the convenience of Eastern com- 
panies who might wish to employ such 
services and save the expense of 
transportation. Over 45,000 square 
feet of storage space is available in 
connection with the Exhibit area. 

For complete information on exhibit 
space, rates, and other services re- 
quired for participation in the Tenth 
Annual Instrument Conference and 
Exhibit, write to Fred J. Tabery, Ex- 
hibit Manager, Instrument Society of 
America, 3443 South Hill Street, Los 
Angeles 7, Calif., or phone Mr. 
Tabery at Prospect 6126. 














THERE’S MORE FOR YOUR MONEY: -IN 


FANALKM 0 systems 


No annunciator system ever offered as much in value as 
PANALARM “50”. 

Examine for yourself every piece and component. . . consider 
the savings you realize through standardization and complete 
flexibility that only PANALARM “SO” provides. 

Then, evaluate dependability. Beyond all else, PANALARM 
“50” represents the greatest value in audio-visual alarm systems 


by its record of dependable service alone 


STANDARD CHASSIS 


is interchangeable without re-wir- 
ing for all types of annunciator 
service: standard audio-visual: 
ringback; bullseyes or name- 
plates; trouble or running signals; its rae 
Kole) exelelc pues (ohumelactiemejelaetareys 





PANALARM 
IS PROVEN! 


In hundreds of plants— 
serving for many years— 
Panalarm Annunciators 
have demonstrated out- 
standing performance. 
They have won confidence 
for the very critical part 
TO MOCKMUMUriiaeeaet 
tion and safety. 


PANALARM PLUG-IN UNITS 


heart of the system... incorporate 
finest telephone-type relays and special 
contact arrangements . . . assure sequen- 
tial operation. Hermetically sealed suit- 


able for Class I, Div. 2. locations. 


SEND FOR COMPLETE MANUAL. 
Ask for Catalog 100-A 


PANALARM PRODUCTS, INC. 


7403 N. HAMLIN AVENUE, SKOKIE, ILL. 








President's Progress Repor 


(Continued from Page 46) 


The one unsatisfactory part of the 
meetings in Philadelphia arose in cop. 
nection with the meetings of the Coun. 
cil and the Executive Board. The Exec. 
utive Board had deferred a decision on 
exhibit management for 1955, pending 
further study of the possible competi- 
tion between the ISA show and ap, 
“automation” show which is promoted 
and managed by Mr. Rimbach in his 
own behalf. The Council approved gq 
motion directing the Executive Board 
to renew the exhibit management con- 
tract with Mr. Rimbach for 1955, over 
the opposition of several members of 
the Board and of the Council who con- 
tended that the selection of Society 
contractors or employees, and the ne- 
gotiation of contracts was a managerial 
function which should be exercised by 
the Executive Board under implied or 
generally delegated authority, rather 
than by as large a body as the Council 
which had no detailed knowledge of 
the terms of the contract or of many 
other pertinent factors. Subsequently, 
the Board considered the entire situa- 
tion and came to the conclusion (with 
only one dissent) that it would not be 
in the best interests of the ISA to con: 
tinue the exhibit arrangement with Mr 
Rimbach, and made tentative arrange- 
ments with The Tabery Corporation of 
Los Angeles for managing the 1955 Ex- 
hibit in Los Angeles. With the advice 
and concurrence of six Past Presidents 
who were still available for consulta- 
tion in Philadelphia, the Executive 
Board requested the President to call a 
special Council Meeting for October 30 
to vote on the question of approving 
these actions of the Board. The vote at 
the special meeting was affirmative 
5182 to 1274. Details on the plans for 
the 1955 Exhibit are reported by Presi- 
dent-Elect Brand on page 15 of this 
issue 


It is clear that a better definition and 
understanding of the respective duties 
and responsibilities of the Council and 
of the Executive Board is needed to 
avoid such jurisdictional uncertainties 
in the future. Proposals for changes in 
the Constitution, By-Laws, and Proced- 
ures are being considered by the Soci- 
ty Structure and Planning Committee 
and the Constitution, Rules and Proced- 
ures Committee and will be submitted 
to the Sections during 1955 


Members who have suggestions on 
this or any other phase of Society at 
{airs are urged to correspond with the 
appropriate committees, the Executive 
Board, the President, or the ISA Journal 
Editor. “Our Readers Write,” a new 
‘letters to the Editor” feature in the 
Journal (see page 10), offers a partic 
ularly effective channel for promoting 
new ideas, and more such letters will 
help to make a lively, interesting, and 
valuable department of the Journal. 
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Maintenance and 


Operation 


Conducted by H. A. Hulsberg and J. W. Hutchison 


Electrical 


Its Causes and Remedies (Part 1 





Interference in Instrumentation — 





Editor’s Note: This is the first installment 
of a two-part article. The second installment 
will be published in the December issue. 


HE following paper is presented 

for those interested in sizable in- 
strumentation installations, and espe- 
cially where a large number of control 
and power circuits are required near 
instrumentation circuits or equipment. 
There the likelihood of interaction 
with resulting errors or malfunction- 
ing of instrumentation equipment pre- 
sents a serious problem. The causes 
are covered 
along with gen- 
eral rules for 
reducing the 
interaction. In- 
terference may 
be reduced at 
the source, the 
means by which 
it is transferred 
to the instru- 
mentation may 
be reduced, or 
corrective ac- 
tion may be 
taken after it is transferred, or any 
combination of the three. 


© 


James C. Coe 


General 


Too little attention has been paid 
to isolating or shielding electrical in- 
strumentation circuits and compo- 
nents, with the result that extraneous 
currents are induced which may cause 
appreciable error. This error may be 
fairly constant over a period of time, 
or extremely transient in its effects, 
depending upon the nature of the in- 
terference. In order to guard against 
Spurious signals appearing in instru- 
mentation circuits, the possible sources 
of such interference must be under- 
stood as well as the means by which 


es 


_ *Asst. Head for Instrumentation, Engineer- 

ue Dept., U. S. Air Force Base, Edwards AFB, 

te Calif. (Mr. Coe is now Head, Engi- 

Poy Sciences Div., Army Electronic Prov- 
« Ground, Ft, Huachuca, Ariz.) 
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the error is induced. The method of 
guarding against the interference 
varies with the nature of the interfer- 
ence. Interference may be _ broadly 
classified as originating in a constant 
field, a low frequency field, or in a radio 
frequency field. The means whereby 
either type is transferred may be sub- 
divided again according to the nature 
of the field. In magnetic coupling a 
magnetic field is set up by the inter- 
fering device or circuit which links 
the instrumentation device or circuit. 
Electrostatic coupling is due to the 
potential difference between the inter- 
fering source and the instrumentation 
resulting in electrostatic lines of force 
linking the two. Both types of fields 
can cause interference. 


Electrostatic Fields 


Strong electrostatic fields are asso- 
ciated with high voltage magnetos, 
ignition leads, X-ray cable, insulated 
aerial lines, or lines running over dry 
soil, etc., unless such items have been 
shielded and the _ shield properly 
grounded. An electrostatic field on the 
glass front of a meter may cause an 
appreciable error. Such a charge can 
result from polishing the face when 
low humidity prevails or from an un- 
shielded high voltage wire or device 
nearby. Static electricity is prevalent 
on rope drives, belting, or other non- 
conducting conveyors. Precipitation 
static in aircraft has its counterpart 
on the ground. In arid regions or on 
sandy or rocky terrain, potentials as 
measured by an electrostatic volt- 
meter may reach hundreds of volts 
when connected between ground and 
a hundred feet of insulated wire or an 
ungrounded structure. This potential 
may be due to charged dust particles 
or to a cloud overhead. If instrumen- 
tation circuits run along such struc- 
tures there can be interference even 
though the circuit is shielded. Under 
such conditions it is necessary to in- 
sulate or separate shielded lines from 
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ungrounded structures. A good ground 
connected to the structure will provide 
a definite path to ground and reduces 
the possibility of causing trouble due 
to sparking over to the shield. 


Magnetic Fields 


The magnetic field surrounding a 
magnet or a conductor carrying direct 
current may cause an error in a near- 
by unshielded meter or indicator. The 
solution to this situation is obvious, 
namely magnetic shielding or physical 
separation. Alternating current oper- 
ated solenoids, regulating transform- 
ers, or conductors carrying an alter- 
nating current may cause errors which 
may appear to be steady as long as 
the effective value of the a-c is con- 
stant. Direct current flowing in cir- 
cuits may also cause interference in 
nearby circuits when there is a sudden 
change in the current, such as occa- 
sioned by energizing or de-energizing 
a solenoid. This may generate surges 
which can cause disturbances unless 
shielding is properly employed. 


Radio Frequency Interference 


Radio frequency interference is 
generated in many ways, the most 
common of which is associated with 
the making or breaking of a reactive 
circuit. The rapid collapse of the 
magnetic field of solenoids is the most 
common source. If this appears peri- 
odically it may erroneously be assumed 
to be from a low frequency source, 
while actually it may result from a 
series of high frequency damped oscil- 
lations, 


A conductor is required in order to 
radiate or induce radio frequency 
energy, and similarly a conductor not 
properly shielded may absorb a por- 
tion of this energy. In addition, a 
certain amount of radio frequency 
energy may extend a great distance 
along both of these conductors, and 
will usually take the form of standing 
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waves, in which the voltage of a spe- 
cific frequency reaches a maximum 
every quarter wave length. The cur- 
rent reaches a maximum at different 
locations than the voltage maxima. 
Often radio frequencies cover a wide 
frequency spectrum, with a series of 
standing waves. An ungrounded shield 
will develop standing waves and they 
may occur even if the shield is 
grounded at one point. The safest 
procedure is to employ grounding at a 
number of locations, subject to the 
limitations discussed below. This 
grounding may be by direct connection 
or by capacitor if the latter proves 
more effective. Conductors carrying 
current to are or spark producing 
electrical equipment, such as buzzers, 
switches, relay contacts, commutator 
type motors, etc., may become radia- 
tors of radio frequency energy. These 
frequencies can also be imparted to 
nearby conductors by induction, which 
in turn may carry the interference to 
instrumentation circuits. Switching 
off a circuit which in itself is not a 
prime offender may remove the inter- 
ference since it may disconnect the 
link between the source and the in- 
strumentation circuit. On the other 
hand, switching on such a circuit may 
remove interference if the switch 
closes a circuit to some low impedance 
device which “grounds out” the in- 
duced interference. In this case it acts 
somewhat as shielding. It is therefore 
obvious that with a large number of 
circuits in close proximity, confusing 
results may be obtained as a result of 
opening and closing various combina- 
tions of circuits. 


Detecting Interference 

There are many ways in which in- 
terference can be detected. A simple 
method is to operate instrumentation 
equipment without actuating the pick- 
up or end instrument, but with control 
and power circuits in operation, then 
all indications are spurious. 


A telephone headset (telephone re- 
ceiver) may be used for locating static 
charges, direct current and low fre- 
quency pickup in instrumentation cir- 
cuits. The headset will respond to 
surges due to closing and opening 
adjacent unshielded d-c circuits; how- 
ever, it is often desirable to wire a 
one microfarad capacitor in series 
with the headset in order to eliminate 
the d-c of the instrumentation circuit 
which would otherwise flow through 
the headset. Without the series 
capacitor the headset will respond 
with a single click when d-c leakage 
is detected, both on closing and open- 
ing the circuit to the headset. If a 
germanium crystal diode is connected 
in series with the headset it is more 
responsive to some high frequency 
types of interference which might 
otherwise escape detection. 


Reducing Interference 

Since magnetic and_ electrostatic 
coupling is reduced with distance, 
separation of interfering circuits or 
devices from instrumentation circuits 
and equipment is often the most satis- 
factory solution as mentioned above. 
Reduction of Sparking 

It is impossible to outline means of 
reducing sparking or arcing at con- 
tacts which are applicable to all cases. 
A few representative instances are 
cited as examples. If the generation 
of interference can be eliminated at 
the source, the problem may be sim- 
plified. In order to reduce sparking 
at contacts originating in low volt- 
ages, a one-half microfarad capacitor 
with 100 ohms in series, with the 
combination placed across the con- 
tacts, has often proved effective. Re- 
ducing the spark also reduces the 
radiation or induction from unshielded 
connecting leads. 


Shielding 
Shielding composed of copper, alu- 
minum, or other nonmagnetic material 
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has some value against strong low 
frequency magnetic fields, although 
these materials are most effective 
against high frequency interference. 
A heavy walled rigid steel conduit js 
more effective in containing a low fre. 
quency field than the nonmagnetic 
shielding materials since the magnetic 
field which flows through the steel] js 
diverted thereby from the conductors 
inside. The conductivity and volume 
of the shield determine the eddy cur- 
rent loss and consequent reduction of 
radio frequency interference, since 
eddy currents increase with frequency, 
Both magnetic and nonmagnetic 
shielding can be effective against elee- 
trostatic fields if the shielding js 
properly grounded, since the electro- 
static lines terminate on the shield 
rather than on the instrumentation 
circuit within. With high frequency 
interference the electrostatic field is 
important because a small capacitance 
between circuits is capable of carrying 
more current than at low frequencies, 
There is a difference in the effective- 
ness of various non-solid shielding 
depending upon the closeness of weave, 
separation between turns or twists in 
armor, etc. A tightly woven tinned 
copper braid is considered an effective 
radio frequency shield against all but 
very high frequency fields of high 
intensity. 


The effectiveness of a shield over a 
device which generates radio fre 
quency noise, such as one containing 
sparking contacts, varies enormously 
with the assembly of the shield. A 
metal cover which closes over a 
painted, greasy, or corroded surface is 
not very effective, since the cover must 
be electrically continuous with the 
metal body. Grounding the body 
should be done except where the 
ground connection, or length of water 
pipe above ground for example, is 
common to an instrumentation ground. 
If they are common, there is coupling 
between the noise ground and the in- 
strumentation ground, particularly if 
the common ground connection is 4 
considerable distance from the actual 
ground. In such a case separate 
grounding means should be provided 
in order to reduce the coupling. Situa- 
tions exist where shielded lines extend 
long lengths without the possibility of 
conveniently grounding the shields 
except at one point. In such instances 
it is initially advisable to keep the 
shields separated except where the 
ground connection is made because in- 
termittent contact between shields due 
to vibration or expansion and con- 
traction can cause noise to be induced. 
The offending circuit is more easily 
discovered if the shields are isolated 
by disconnecting them from ground, 
one at a time and corrective action 
taken. The use of insulation over the 
shield braid is assurance against Ir 
terference due to casual contacts. 


(To be concluded in December issue.) 
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Concepts in Measurement 


By D. J. MONTGOMERY* 


Abstract: With the idea of illustrating some 
of the modern work in philosophy of science 
and its applicability to problems in instru- 
mentation, an analysis of some of concepts in 
physical measurement is given. The concepts 
are illustrated by a simple and familiar ex- 
ample, that of measurement of temperature by 
means of a mercury thermometer, and by a 
complex example, that of measurement of the 
average cross-section area of a non-uniform 
filament by means of the vibroscope. 


HIS paper is concerned with a defi- 
T nition of measurement and with 
an analysis of the concepts in the defi- 
nition. Although the emphasis will be 
on the physical and engineering as- 
pects of measurement, the analysis is 
intended to be broad enough to illus- 
trate as well the philosophical and 
mathematical aspects. 


It is natural to ask what fruits are 
to be hoped for from such an analysis, 
apart of course from its function as 
a vehicle for a philosophical exposi- 
tion. One answer is that physical 
science “in the small,” that is, on the 
day-to-day working level, may reap 
some benefit in having the meanings 
of some entities sharpened, or even 
shifted; an example of this will be 
given in the later portions of this 
paper. A second answer is that physi- 
cal science “in the large,” that is, on 
the fundamental conceptual level, may 
be led to profound advances in the 
structure of physical theory; the 
standard examples are: in relativity 
and in quantum theory. And, third, 
branches of intellectual activity other 
than those of the physical sciences 
may find suggestive approaches in the 
methods that have formed the basis 
of the success of the physical sciences, 
or at least these other branches may 
be warned of potential difficulties in 
the measurement process within their 
own fields; the social sciences furnish 
examples. 


Before examining in detail the set- 
ting up of a scheme of measurement, 
let us introduce a description of the 
processes of scientific thought. The 
picture we shall use is based on one 
given in detail by Margenau,' but the 
central ideas go back much earlier.’ 
Let the horizontal lines at the top of 
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Fig. 1.—Illustration of relations between per- 
cepts and constructs. 





Figure 1 represent all our perceptions 
by our senses; our seeing a crystal, 
our hearing a tone, our sensation of 
a push, a set of meter readings, and 
so on. This assemblage we call the 
percept field. In the circles below are 
represented the constructs created in 
the mind. The constructs are selective 
abstractions from the world of sense- 
data, in which we shuck off whatever 
data are considered irrelevant for the 
purpose at hand; examples are the 
construct perfect crystal, an idealiza- 
tion from the actual specimens ob- 
served; the frequency of a tone; a 
force, abstracted from the sense of 
muscular effort; and less immediately, 
electron, wave function, electric vec- 
tor, energy density, and so on. In non- 
philosophical language, the percept 
field signifies the portion of the buzz- 
ing confusion in the “real” world that 
presents itself to man, the construct 
field that simplification in the “men- 
tal” world he must make in order to 
attain any kind of prediction and 
control. 


The transition from the percept field 
to the construct field proceeds by cor- 
relation rules of some sort, signified by 
the wavy lines. These rules tell us for 
example that to get the value for a 
mass of a body in an equation in dy- 
namics we can take the deflection of a 
spring of a certain kind; or, in con- 
verse fashion, that an increase in 
temperature of a resistor in a grid 
lead will show up as an increase in 
noise from a speaker or hash on an 
osciloscope. The correlation rules are 
those prescriptions, let us say, that tell 
us what meter readings and the like to 


1Superscript numbers refer to similar numbered 
references at conclusion of paper. 


put into our differential equations, and 
what other meter readings to get out 
of our integrated results. 


The constructs are related by logi- 
cal connections, represented by the 
straight lines joining the circles. Ex- 
amples are the relation between the 
concept of temperature and that of 
mean kinetic energy of a gas mole- 
cule; the rules of a geometry or an 
algebra; the principles of dynamics. 
Some of the more abstract concepts 
have only logical connections with 
others, but it is a rule that to be 
allowable a concept must ultimately 
connect with the percept field, and 
moreover that every concept must 
have more than one relation either 
with the percept field or with other 
constructs. Thus, the concept of mag- 
netic pole, on classical electrodynamic 
theory, is not legitimate. Much of the 
fun in science comes from discovering 
new logical connections, and even more 
of it from discovering new correlation 
rules. A recent example is the rather 
direct observation of holes in semi- 
conductors by transistor techniques. 
Earlier their existence was inferred 
only indirectly from the anomalous 
Halleffect. 


We return to our original task, set- 
ting up a scheme of measurement and 
the definition thereof. We call a sys- 
tem any portion of the material world 
which can be identified and whose 
interaction with the rest of the world 
can be kept from interfering with our 
analysis of its behavior. We call an 
observable any property of the system 
which can yield a response perceptible, 
either directly or indirectly, to an ob- 
server. We now proceed with these 
steps: 


a. Selection and examination of sys- 
tems and observables appropriate to 
each other. As pointed out before, in 
all scientific work a process of abstrac- 
tion takes place to enable the complex 
material phenomena to be replaced by 
mental constructs simple enough to be 
handled. Finding a construct—for ex- 
ample, temperature or entropy—which 
is significant for a phenomenon in 
question — say heat flow — demands 
great insight. Then comes the task of 
finding the limits of applicability of 
the concept, and extending the limits 
where possible. Thus, temperature can 
be defined for macroscopic systems in 
equilibrium, and the definition can be 
extended to certain non-equilibrium 
states of macroscopic systems; but no 
useful definition has been found for 
the temperature of an individual par- 
ticle. Many fields await the establish- 
ment of additional fertile concepts— 
turbulent flow, combustion, textile 
mechanics. 


b. Development and examination of 
instruments and operations for meas- 
uring observables. The utility of a 
given observable will depend to some 
extent on the facility with which it 
can be measured. Problems in instru- 
mentation usually involve devising or 


d] 











Available with 
Explosion Proof 
Mlumination. 


Compensated Mano- 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility . . . so you 
can read the liquid level from any point from 
which you can see the gage . . . with the 
New Convex Scale now available on Jerguson 
Truscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and the 
indicator goes clear around the convex surface. 
You can stand at one end of the control room 
and instantly check your whole line up of 
Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc. . . . with the amazing accuracy of 
Y, of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle . . . accurately, without distortion. 
Truscales also available with lights, horns and 
Truscale Repeaters. 


Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale. 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Mojor Cities , 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Poris, France 











52 





improving a method of measuring, and 


| their solution depends frequently on 


the validity of a large body of physical 


_ theory which permits the initial phe- 


nomenon to be translated into another 
phenomenon more easily handled. 
Thus, in temperature measurements it 
is frequently necessary to transmit the 
equivalent of a thermometer reading 


| over a certain distance; in this case 


it may be expedient to transform the 
temperature into a voltage, by use of 


| a thermocouple. 


c. Selection and examination of a 
scale for recording value of an observ- 


| able. The utility of a given observable 


| with which 


will depend to some extent on the ease 
it lends itself to mathe- 
matical manipulation. The possible 
outcomes of measurement may be 
formed into a scale, and the nature of 
the scale determines the amount of 
mathematical manipulation to which 
the readings are amenable.* The purely 
nominal scale, in which the observable 
is described by a symbol for which no 
mathematical operations are prescrib- 
able (for example, taste: sweet, sour, 
bitter, salty) leads to little scientific 
progress. The next step, an ordinal 
scale, of which it can be said that one 
entry precedes or follows another (for 
example: the electrochemical series) 
represents a great advance. But the 
metrical scale, in which the difference 
(or ratio) of two entries, has meaning 
and permits of mathematical manipu- 
lation, has been the foundation stone 
of physical science. 

Many of the technological problems 
of today, as well as the sociological 
and psychological ones, are those of 
establishing a metrical scale where an 
ordinal one is known already; for ex- 
ample, hardness; or of establishing an 
ordinal and perhaps a metrical scale 
also, as with color differences. 

Now it is time to examine in more 
detail the process of making a meas- 


urement. We propose the following 
definition: a measurement is the de- 
termination by an observer, through 


use of an instrument, of the value of 
an observable pertaining to a system. 
A few remarks may indicate the rea- 
sons for our choice of this definition. 
We have chosen determination, rather 
than assignment, because the former 
carries the connotation that there ex- 
ists some value that competent observ- 
ers would agree on, whereas the latter 
connotes too high a degree of arbi- 
trariness. We believe that the observer 
must be included, because the inherent 
sense of measurement implies that the 
information carried in its result be 
supplied to an organism acting on the 
concept level. A written record or a 
photograph could be counted either as 
an observer, or as part of the instru- 
ment.* 


*This is not really important. All we wish to 
do is to rule out of the definition of measure- 
ment such phenomena as the response of a 
servomechanism. We think that this is a use- 
extension of the idea of measurement. 
believe that the observer must 


less 
Moreover, we 


be included in the quantum-mechanical measur- 
ing process; in fact, he may have to be in- 
cluded in the system 
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The phrase through use of an in- 
strument must be given either explicit 
recognition in the definition, or jm. 
plicit recognition in qualifying the 
concept observable. For example, it js 
not clear a priori that a distance meas- 
ured by observation of parallax of g 
star is the same kind of distance as 
that measured by the surveyor’s chain, 
It would be perhaps more rigorous to 
call the observable “distance by chain. 
ing,” but it is also clumsier. 

The word value means merely a 
name or number which will be as. 
signed to a certain response of the 
instrument. The only stipulation js 
that one value should correspond to 
one response, and vice versa. The set 
of values makes up the scale of the 
observable. 
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Fig. 2.—Schematic diagram to illustrate defini- 
tion of “‘measurement.” 


In an attempt to make the ideas in 
the definition clearer, let us place it 
in the scheme of Figure 1. There is 
shown in Figure 2 a “schematic dia- 
gram” of the definition of measure- 
ment. Most of the words in it are clear 
enough, with the possible exception of 
the items in the box for instrument. 
To fix our ideas, suppose we want to 
see how a batch of fudge is coming 
along, and so we put a cooking ther- 
mometer in the saucepan. The system 
is then the fluid, or perhaps plastic, 
batch of fudge; the observable is the 
temperature, the instrument the ther- 
mometer, the observer the cook. The 
indication from the observable is the 
heat flow into the mercury of the ther- 
mometer; the observed variable is the 
length of the column; the desired vari- 
able is the temperature; the value is 
say 250°F. The transducing element is 
the merucry contained in a glass bulb; 
it “transduces” the heat to a length. 
The computing element is the ther- 
mometer scale; it translates the length 
to an indication of temperature (per- 
haps translating element would be a 
better name). The input signal is then 
the heat from the fudge, the output 
signal the coincidence of the end of 
the mercury column with a mark on 
the scale. The scale need nct have been 
marked in degrees; it could have been 
marked in an ordinal scale, such as 
the A, B, C, actually utilized in some 
industrial processes where secrecy is 
desired, or even in a nominal one, such 
as fudge, butterscotch, fondant, cara- 
mel. Even in this simple example, 
there is considerable physical theory 
involved. But a better idea of the part 
theory plays is obtained from consid- 
eration of measurement of flame tem- 
peratures by the line-reversal method, 
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or of cryogenic temperatures by en- 
tropy methods. 

We consider now a complex example. 
One method of measuring the cross- 
sectional area of a filament is the 
yibroscope.' Here a known weight is 
suspended from a known length of 
filament, and an oscillating transverse 
force is applied to it (cf. Figure 3). 
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- mg 
S.= 4pl(t,/n) 


Fig. 3.—Principle of vibroscope method to de- 
termine cross-sectional area S. of a filament of 
length | supporting a weight of mass m. 


At the natural frequencies standing 
waves will be set up, the number of 
loops characterizing the mode of vibra- 
tion, The apparent cross-sectional area 
S, is given by the formula at the bot- 
tom of the figure. It is seen that the 
area can be computed from the values 
of the tension mg, the volume density 
p, the filament length /, resonant fre- 
quency f,, and the order of the mode 
n. For a uniform filament, the appar- 
ent areas S, all have the same value, 
and are indeed equal to the actual 
area. But for a non-uniform filament, 
the apparent areas S, vary with n, and 
represent some kind of average area. 
We must then ask the questions: What 
kind of average do we want? What 
kind of average do we get from the 
vibroscope? What is the connection be- 
tween these? The results of an analy- 
sis’ of this problem are shown in Table 


I: 
1 
DESIRED: S = — f.'S(x) dx, 
l 
1 
OBSERVED: §S, = —f.'S(x) 
] 
(1 — cor 2n7x/1) dx, 
5 
RELATION: S=— §.(1-—e), 
9 
where « = (f--f,) /2f,. 


We have assumed that the average 
desired is the arithmetic mean, defined 
by the top line of Table I. Here S(x) 
Is the cross-sectional area at the dis- 
tance x along the fiber. It turns out 
that the average given by the vibro- 
scope is that shown in the second line 
of Table I. The connection between the 
mean area and the apparent areas is 
obtained from formulas of the type 
shown in the third line of the table, 
where the mean area is stated to be 
equal to the apparent area minus a 
correction, proportional to e, the “an- 
harmonicity” in frequency between the 
first and second modes, defined as 
shown. 
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We could view the vibroscope ar- 
rangement, in the light of Figure 3, 
simply as follows: the system is the 
filament, the observable the cross- 
sectional area, the input signal the 
response of the filament to the periodic 
driving force. The transducing ele- 
ment is the arrangement of weight, 
oscillator, and associated apparatus 
that causes the linear density and 
hence the area to show up as a reso- 
nant frequency. The computing ele- 
ment is the scale of the oscillator, a 
bit indirect unless the scale is cali- 
brated directly in area. (A slightly 
different form of vibroscope, in which 
the tension is varied to obtain reso- 
nance at constant frequency, has ac- 
tually been constructed and calibrated 
to read cross-sectional area directly.") 


But if the data from the vibroscope 
are to be interpreted precisely, the 
scheme of Figure 3 applied to it leads 
to these associations: the system is 
the filament as before, the indication 
from the observable is again the re- 
sponse at resonance; but the observed 
variables are taken to be the apparent 
areas S,, and the desired variable is 
taken to be S. Here the logical connec- 
tions between concepts, and the corre- 
lation rules between the sense data 
and the concepts, which together con- 
stitute the physical theory of the vi- 
broscope, are a major part of the 
measurement. 


Measurements of this type then are 
based on these steps: 

1) Decide upon quantities likely to 
be useful (such as S, the mean cross- 
sectional area), defined by some func- 
tional such as given in the top line of 
the table; 

2) Find an experimental technique 
which yields some quantities capable 
of being observed (such as the S,, the 
apparent cross-sectional areas), de- 
fined by some functional such as that 
given in the second line of Table 1; 

3) Determine the relation between 
the observed quantities of 2) and the 
desired ones of 1). 


We have tried to show how the man- 
ner of thinking in certain modern 
philosophies of science may aid in an- 
alyzing the process of measurement. 
In most of the day-to-day workings of 
science and engineering, there is little 
need to recognize explicitly the role 
of the concepts involved in the analy- 
sis. But in finding new methods of 
measurement, particularly in complex 
situations, there may be value in an 
explicit analysis. 
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Handbook of Scientific Instruments 
and Apparatus, 1954, published in 
connection with the 38th Physical 
Society Exhibition. The Physical Soci- 
ety, 1 Lowther Gardens, Prince Con- 
sort Road, London S. W. 7, price 7s 3d. 


Reviewed by George F. Gardner* 


To many readers it may seem 
strange that the review of this hand- 
book follows the corresponding exhibi- 
tion in this country. After examining 
the extensive offerings at the latter, 
many will properly ask if anything 
remains to be described. 


The British exposition seems to dif- 
fer from its American counterpart in 
two respects; the first is that it in- 
cludes a larger portion of laboratory 
instruments, and the second is that 
space limitations have made it neces- 
sary to limit the number of exhibits 
with preference being given to instru- 
ments of a new or unusual nature. In 
the space available here it is not pos- 
sible to give an adequate cross section 
of what was covered and it is hoped 
that the reader will be charitable with 
the writer, who has selected a few in- 
struments that he found of interest. 


One of these was an acoustic metha- 
nometer, intended for use in the study 
of mine gases. A_ fixed-frequency 
acoustic signal is transmitted from a 
source to a receiver through the gas 
being studied. The change in phase 
between the signal at the source and 
receiver are used as a measure of the 
methane content. 


Another instrument was a flying spot 
microscope, capable of scanning a tiny 
area of the object under study. Mag- 
nification ranges are from 350 to 
6400X with a resolution of around one- 
quarter micron. In addition to viewing 
applications the instrument is also 
stated to be useful for the automatic 
counting and sorting of particles. 


A surface micro interferometer, 
designed to measure surface irregu- 
larities of very finely finished sur- 
faces, was shown. It is claimed that 
measurements in the range 1 to 80 
microinches can be made to an accu- 
racy of 1 microinch on plane, cylindri- 
cal or spherical surfaces. 


In the category of weighing instru- 
ments, a recording balance was dis- 
played. The movement of the beam 
of the 200 gram analytical balance 





*Instrument and Nuclear Radiation, Engineer- 
ing Services Depts., General Electric Labora- 
tory, Schenectady, N. Y 
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changes the capacitance between it 
and a suitably mounted capacitance 
follower plate. Weight changes up to 
plus or minus 1 gram are recorded 
automatically. 

In the field of radiation pyrometry, 
a two-image instrument was displayed. 


In a steel furnace this allows the 
measurement of flame radiation alone 
and flame radiation combined with 
that of the background source. 

In the atomic energy field, a wrist 
watch electroscope for personnel pro- 
tection was exhibited. The instrument 
had a full scale value of 0.4 r and was 
of the quartz fiber type. 

This account would not be complete 
without a reference to the apidictor. 
For those who need to know, this is 
a selective amplifier arrangement used 
to analyze the sounds made by a colony 
of honey bees. These sounds are stated 
to be related to conditions within the 
colony, such as the imminence of 
swarming and the health of the queen. 
If the psychologists can make a few 
modifications to this device and apply 
it to human populations, our politi- 
cians might avoid some nasty upsets. 


Your helpful suggestions and 
book review contributions 
may be sent directly to A. K. 
Joecks, 708 First Avenue, 
New York 17, N. Y. 

—The Editor. 


Alternating Current Machines, Third 
Edition (721 pages). By A. F. Puch. 
stein, T. C. Lloyd, and A. G. Conraq 
Published by John Wiley & Sons, Ine, 
New York. ? 


Reviewed by A. K. Joecks 


The third edition of “Alternatin 
Current Machines” has been enlarged 
and offers an unusually complete 
treatment of transformers, alterna. 
tors, motors, converters and rectifiers, 
Used as a text book, the material js 
so presented as to serve as an excel. 
lent medium for developing in the 
student an orderly procedure of study 
applicable to engineering problems in 
general. 

Beginning with transformers, the 
book enables you to understand the 
application of a transformer as a ma- 
chine, its behavior and how to test 
and predict its performance. 

A comprehensive presentation of the 
alternating current machines follows 
with adequate coverage of adjustable 
speed drives, short-circuit character- 
istics of alternators and rectifiers, A 
number of up-to-date problems are 
included to test the understanding of 
the theory. 

The book is well illustrated with 
photographs of the machinery, dia- 
grams of circuits and vectors enabling 
a better appreciation of text. 

The authors combine their teaching 
and practical industrial experience to 
good advantage making the book de- 
sirable to both the student and to 
those in industry desiring an up-to- 
date review. 





2 Important New Books Tell the 
Whole Story of Dielectrics... 


DIELECTRICS and WAVES 
by ARTHUR R. von HIPPEL 


The Massachusetts Institute of Technology 


This comprehensive work develops, in 
two parts, the macroscopic and molecular 
approach to an understanding of the 
phenomena: polarization, magnetization, 
and conduction. Part I introduces com- 
plex permittivity and permeability as the 
basic parameters and derives the macro- 
scopic theory in a unified manner for the 
electrical and optical frequency spectrum 
from the field and circuit aspect. Con- 
version formulas, nomographic charts 
and tables of dimensions and units allow 
a convenient changeover to alternative 
parameters and systems. Part II gives the 
molecular interpretation by considering 
the action of induced and permanent 
moments and of mobile charge carriers 
in gases, liquids, and solids. Co-published 
by The Technology Press of The Massachusetts 
Institute of Technology and John Wiley & 


Sons, Inc. 


1954 284 pages Illustrated $16.00 


Send for your ON-APPROVAL copies today. 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16,N.Y. 


DIELECTRIC MATERIALS 
and APPLICATIONS 
Papers by Twenty-two Contributors Edited 
by ARTHUR R. von HIPPEL 


Presenting a practical approach to meas- 
urement, properties and applications, this 
unique work might well be called a 
“Handbook of Dielectrics.’’ It provides 
the scientist, engineer, manufacturer and 
actual user of dielectrics with such funda- 
mental and practical information as: 
How the phenomena of polarization, 
magnetization, and conduction can 
described macroscopically and inter- 
preted from the standpoint of molec- 
ular theory. 
How these phenomena can be 
measured. 
What the properties of present-day 
materials are. 
How dielectrics are applied in equip- 
ment and used in devices. 
The famous Tables of Dielectric Materials 
of the Laboratory for Insulation Research 
of the Massachusetts Institute of Tech- 
nology are included, as well as a short 
account of the requirements of the 
Armed Forces. 


1954 438 pages Illustrated $17.50 
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Local Section News 





New York Section Plans Computing and Data Conference 


Electronic Computing and Auto- 
matic Data Logging will be the theme 
of the New York Section’s annual 
Mid-winter Conference for 1955. A 
list of speakers, titles of their pro- 
posed lectures and additional details 
will be announced shortly by Hamil- 
ton Bristol, Conference Chairman, 
and will appear in the New York 
Section column in future issues of the 
Journal. The Conference will be held 
on February 23 at the Hotel Statler, 
New York. Members of other Sec- 
tions and guests are invited to attend. 
At the conclusion of the morning and 
afterncon technical sessions, the Sec- 
tion will hold a joint meeting with the 
New York-ASME IIRD, including a 
speaker who will discuss the design 
features of a new power plant in the 
New York area. Additional sessions 
will be devoted to Medical Instrumen- 





tation and Analysis Instruments in 
Industry. 

New officers of the New York Sec- 
tion for the coming season are: John 
Maitland, President; W. L. Crosby, 
Vice-President; W. Kostuv, Treas- 
urer; R. A. Hutcheon, Secretary; 
Irving R. Schwartz, Journal Corre- 
spondent. 

Future meeting plans for the new 
season, according to Sam Umben- 
haurer, Program Chairman, will in- 
clude a plant tour, a meeting concern- 
ing radar and automatic pilots, a Past 
Presidents Night and a_ discussion 
meeting concerning the Graphic Panel. 

New York’s September meeting 
featured M. G. Beard, Assistant Vice- 
President of American Airlines, who 
discussed “Development of Proced- 
ures and Techniques in Instrument 
Flying”.—Irving R. Schwartz. 





- 


THIRD ANNUAL Manufacturers’ Night, sponsored by the Northern California Section of 
the ISA, was held this spring in the Garden Room of the Hotel Claremont in Berkeley, 
California. The exhibitors provided the 650 people who attended the show with a very 
complete display of the latest in equipment associated with the field of instrumentation and 


automatic control.—_ Pyle Photo, Berkeley. 
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SECTION CORRESPONDENTS 
are invited to submit Section 
News directly to the Managing 
Editor, National Office. 


DEADLINE is 15th of month 
preceding month of proposed 
publication. Clear glossy 
photos of “‘action’’ news are 
desired. 


Philadelphia Section Sponsors 
Automatic Plant Session 


A one-day Symposium on “The 
Automatic Plant” on December 3rd 
at Philadelphia’s Commercial Museum 
will be sponsored by the Philadelphia 
Section in conjunction with the 21st 
National Exposition of Power and 
Mechanical Engineering. The Sym- 
posium will consist of three sessions 
—morning, afternoon and evening. 

Beginning at 10:00 A. M., “Trends 
in Automation” will be outlined by 
John Diebold, author of Automation 
and Editor of Automatic Control. Mr. 
Diebold will be followed by Ernest F. 
Walsh of Narragansett Electric Com- 
pany who will discuss the “Applica- 
tion of Automation in the Power 
Plant”. 

At the afternoon session, R. K. 
Stern of Fischer & Porter Company 
will explain “Automatic Intelligence 
Gathering Systems,” Jack Johnston 
will talk on “Sensors” and J. L. Te- 
cosky and George Gumas of CDC Con- 
trol Services, Inc., will speak on 
“Engineering the Control Loop”. 

A triple-play combination will take 
place at the evening session when the 
subject will be “A Look at Automa- 
tion from the Management, Labor 
and Instrument Industry’s Point-of- 
View”. Featured speakers for the 
evening will be Paul D. Barton of Sun 
Oil Company, Dr. Adam Abruzzi of 
Stevens Institute of Technology and 
William H. Kushnick, newly-appoint- 
ed Executive Director of the Instru- 
ment Society of America. 

The Symposium registration desk 
will be located directly inside the 
main Power Show entrance in Com- 
mercial Museum. Fee for the three 
sessions is $2.00 for ISA and ASME 
members and $3.00 for non members. 
For further information, contact 
Charles D. Close at CDC Control 
Services, Inc., 400 S. Warminster 
Road, Hatboro, Pa. 

Two Section officers resigned dur- 
ing October. William J. Leighton, 
Section Secretary, was replaced for 
the remainder of his term by Y. 
Wayne Miller, of Cyberno Products 
Company. Douglas M. Considine, now 
associated with the P. R. Mallory 
Company in Indianapolis, resigned his 
post on the Executive Committee. 

The November 17 meeting included 
a “Shirt Sleeve Clinic” and a Tech- 
nical Session.—Donald H. Jones. 
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Engineer assembles pulse system 
in 30 minutes, using Burroughs 
‘do-it-yourself’ units 


Standard, matched units, performing basic functions, connect 
together to form even the most complex pulse systems 


1 START 

o 

Engineer studies time chart 
of the desired pulse sequence. 
This is the output he wants 
the pulse system to produce 


2 PLANNING 
* THE SYSTEM 


He determines which 
Burroughs units he needs 
and how they should be con- 
nected together. This can be 
done by means of a simpli- 
fied block diagram. Time: 
10 minutes. 


3 ASSEMBLING 
* THE UNITS 


Using standard coaxial 
cables, he completes his 
pulse system by connecting 
the units together according 
to his block diagram. Time: 
20 minutes. 


4, JOB COMPLETED 


System now produces the 
exact pulse sequence desired. 
Engineer saves weeks of 
breadboard engineering, 
vital time, uncertainty, and 
considerable equipment cost. 
And his Burroughs 
*Unitized” pulse handling 
equipment can be used over 
and over again on different 
future projects. 


GET THE FACTS 


No matter how complex the pulse sequence you need, vou can 
produce it quickly and at relatively lowcost with Burroughs 
*‘Unitized” pulse handling equipment. If you prefer, send us a 
timing diagram of the pulse sequence required, and we'll advise you 
what Burroughs units you need and the cost. Immediate delivery 
from stock. Write Burroughs Corporation, Electronic Instruments 
Division, Dept. 6 L, 1209 Vine St., Phila. 7, Pa. 








ELEC sneicanntad INSTRUMENTS DIVISION 


FIRST IN PULSE HANDLING EQUIPMENT 
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Pardon, please .. . 


With assumption of responsi- 
bility by a new administration 
in the National Office, it has 
been necessary to reorganize 
procedures and make some new 
staff reassignments in the inter- 
est of efficiency and economy, 
This plus the fact that several] 
Staff members were away for 
duty at the Philadelphia Show 
has meant your correspondence 
has not received prompt reply. 

We beg your indulgence until 
the new staff changes have been 
completed. It is our sincere 
desire to answer your corre. 
spondence completely, promptly 
and courteously, 


Chenbs to) lon 


Acting Executive Director, 


Chicago Section to Sponsor 
Symposium on Methods of 
Instrumentation Analysis 


r 


February 7 and 8, 1955, are the 
dates of the Second Symposium on 
Methods of Instrumental Analysis 
sponsored by the Chicago Section. 
Both sessions will be conducted at the 
Auditorium of the Western Society of 
Engineers, 84 East Randolph, Chi- 
cago. 


Following the pattern of the First 
Symposium held in February, 1954, 
twelve papers will be presented by 
nationally known speakers from uni- 
versities, research organizations and 
industry. As in the case of the previ- 
ous Symposium, all papers will be 
made available as printed Proceedings. 


Detailed information on the Sym- 
posium may be obtained from the 
Secretary of the Chicago Section, 
Floyd E. Ertsman, Room 1420, Fisher 
Building, 343 S. Dearborn Street, 
Chicago. 


Evening school classes in basic in- 
strumentation and advanced process 
control have been tentatively planned 
under the joint sponsorship of the 
Chicago Section and the Illinois Insti- 
tute of Technology. The classes will be 
similar to the study course offered last 
year except the supervision, which will 
be handled by the Department of 
Chemical Engineering at Illinois Tech. 
T. H. Pierson, Education Chairman of 
the Chicago Section, is coordinating 
the training program. 

—F, E. Ertsman. 
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Pittsburgh Section Entertains 
German Instrument Engineers 


A group of German scientists and 
engineers who attended the First 
International Instrument Congress 
and Exposition at Philadelphia, were 
brought to Pittsburgh by Richard 
Rimbach for a panel discussion at the 
opening meeting of the Pittsburgh 
Section, September 27, at the Univer- 
sity Club. 

The German study tour party was 
arranged by NAMUR (Normenar- 
beitsgemeinschaft fur Mess-und Reg- 
eltechnick in der Chemischen Indus- 
trie), the American  translation— 
Standards Committee for Instrumen- 
tation in the Chemical Industry—a 
group which comes closest to an In- 
strument Society in Germany. 

The group was headed by Dr. B. 
Sturm, Secretary of the committee, 
and in charge of instrumentation at 
the Leverkusen-Bayerwerke, a divi- 
sion of I. G. Farbenindustries, 

Other members of the party were: 
Hans Fuchs, engineer in charge of 
instruments at Victor Chemical 
Works, Castrop-Rauxel; Dr. Gustav 
Lang, physicist at Dynamit A. G., 
Troisdorf; Dr. Friedrich Warnecke, 
mathematician at Dreyer, Rosenkranz 
& Droop, Hannover; Dr. Rudolph 
Oetker, engineer at Siemens & Halske, 
Karlsruhe, and Dr. Erwin Lehrer, 
physicist at Badishe Anilin-und Soda- 
fabrik, Ludwigshafen/Rhein. 

They spoke on the developments of 
instrumentation in Western Germany 
and answered many questions from 
the floor. 

A. H. Shafer, Council Delegate, and 
Dr. A. H. Peterson, Vice-President, 
gave reports on the Council Meeting 
and the First International Instru- 
ment Congress and Exposition.—Fred 
H. Marton. 


— ISA— 


NIH’s Dr. Stephenson Gives 
Talk on Drying Processes 


Theories and design of equipment 
for drying materials at low tempera- 
tures and pressures was the main 
topic of Dr. John L. Stephenson’s 
address to Washington members at 
the September meeting. 

Low-temperature vacuum drying 
systems are becoming vital in the 
mass-production processing of blood 
plasma, antibiotics and in the prepa- 
ration of biological specimens for 
laboratory purposes, Dr. Stephenson 
explained the thermodynamic basis of 
freeze-drying, design requirements of 
low temperature drying systems and 
their advantages over standard dry- 
ing systems. 
_ A_nationally-recognized authority 
in the field of freeze drying, Dr. 
Stephenson is presently a member of 
the Tesearch staff of the National 
Institutes of Health at Bethesda, 
Maryland.—R. J. Wylde. 
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Instrument User vs Manufact- 
urer at New Jersey Section 


An instrument manufacturer and 
an instrument user squared off ver- 
bally on October 5 to provide the New 
Jersey Section with an extremely in- 
teresting first meeting. 

Harold McCarthy of Esso Engineer- 
ing Department, Standard Oil Devel- 
opment Co., explained how the instru- 
ment user must budget his funds for 
automatic control equipment and how 
the instrument manufacturer could 
improve his product. 

Opposing Mr. McCarthy was Wil- 
liam G. Hamilton, Jr., president of the 
American Meter Co. of Philadelphia. 
Mr. Hamilton pointed out that the 
manufacturer also follows a budget 
but primarily for research and de- 
velopment of new products. He further 
explained why he has been unable to 
build a special instrument for every 
process plant in the United States. 

October 19 was the date of the first 
session of the New Jersey Section’s 
free educational course. The ISA film, 
“Principles of Automatic Control,” 
was shown to the opening class. 

Bruce Mann Associates are repeat- 
ing their successful lecture series on 
statistical quality control. The series 
will consist of seven lectures at the 
elementary level. Meetings will be held 
at the Essex House, Newark, on suc- 
cessive Thursdays. The first session 
took place on Thursday, October 7. 

On November 15, the monthly meet- 
ing was co-sponsored by the New 
Jersey and New York Sections. “Past 
Presidents’ Night” was the title of the 
meeting and past presidents of the 
New Jersey and New York Sections 
were honored. Mr. Warren Jones, 
President-Elect of the New Jersey 
Section, spoke at the honorary dinner. 
—E. R. Hill. 
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Civil Defense Subject of 
Indianapolis October Meeting 


Nuclear Measurements Corporation 
president, Wendell H. Bradley, was 
the guest of honor and featured 
speaker at the October 5 meeting of 
the Indianapolis Section. 

Mr. Bradley, designer and developer 
of more than 50 instruments for radio- 
activity detection and former head of 
the Electronics Department of Kelly- 
Koett Manufacturing Company, dis- 
cussed the “Development of a Geiger- 
Muller Type Instrument for Civil De- 
fense.”—Leon C. Stewart. 
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Los Angeles Section 


Carl Spaulding of the G. M. Gian- 
nini Company, Inc. of Pasadena, Cali- 
fornia addressed the Los Angeles 
Section on “Digital Instrumentation” 
at the monthly meeting held on No- 
vember 10.—R. W. Fulwider. 
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LEAK DETECTOR 
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This foolproof leak-detecting device is guar- 
anteed to locate most of your leaks very quickly. 
To locate leaks, you merely pipe up the plant, then 
check each joint for a tight seal. Most leaks will 
show up on this device at start-up time. Those that 
are not found at start-up will usually be found as 
soon as the plant is in operation; vibration will 
make it easier for you to find the leaks. 


This seems like an expensive way to find leaks 
when you consider that the leaks could be pre- 
vented by specifying Swagelok Tube Fittings. 


leaks are expensive. Stop them before they 
happen. Specify Swagelok. For catalog write 
Department !0! 
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TUBE FITTINGS 


BRASS « ALUMINUM e STEEL 
STAINLESS STEEL « MONEL 


CRAWFORD FITTING CO. 


884 E. 140th Street 


Cleveland 10, Ohio 









































A Meriam Manometer on 
this Electric Furnace Com- 
pany Continuous Roller- 
Hearth Type Furnace 
controls the brazing of 
refrigerator evaporators. 
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BRAZING PROBLEM 


The Electric Furnace Company of Salem, 
Ohio, selected Meriam Manometers ‘because 
of their sensitivity, accuracy and dependa- 
bility’. They are used in vacuum-brazing of 
evaporators for refrigerators, a process done 
in the company’s special atmosphere 
continuous roller-hearth type furnaces. 


Contactor-type Meriam Manometers pre- 
cisely indicate when the required pre-deter- 
mined vacuum in the evaporators is reached. 
At this point a contact closes and starts a 
timer which controls the brazing process. 
This Meriam Manometer functions both as a 
pressure indicator and as a highly sensitive 
switch. 


As a pioneer in manométry, we specialize 
in fine precision instruments to indicate pres- 
sure or flow of liquids and gases. Next time 
you have a problem involving indication, 
consult your MIT* Man or write us. 


* Meriam Instrument Technical Man 


THE MERIAM INSTRUMENT CO. 10992 Madison Avenue, Cleveland 2, Ohio 


Western Division: 4760 E. Olympic Bivd., Los Angeles 22, Calif. 
In Canada: Peacock Bros., Ltd., Montreal 


ERIA + 
MERU AM | 
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Oak Ridge Hears Talk 
On Multipoint Recorders 


Ridge Recreation Hall was the scene 
of the October meeting held by the 
Oak Ridge Section. Hubert Reistey 
Senior Project Engineer with the 
Fielden Instrument Division of Rob. 
ertshaw-Fulton Control Company, dis. 
cussed “D. C. Amplifiers used jpn 
Multipoint Recorders.” 


National Delegate George Ritscher 
reported on the actions taken by the 
national committees at the recent In. 
ternational Instrument Congress and 
Exposition in Philadelphia. 


Oak Ridge Section members ex. 
tended a welcome to new associates 
C. S. Lisser, Catalytic Construction 
Company; M. T. Morgan, Oak Ridge 
National Laboratory and M. J. Erick- 
son, Rust Engineering Company. 
—F.C. Hutchison. 

ISA - 


Baltimore Section Hears 
Fisher Governor Vice-President 


Baltimore Section’s first fall meet- 
ing was sponsored by a group of in- 
strument manufacturers and featured 
Paul Elfers, Vice-President of Fisher 
Governor Company, as guest speaker. 
In his discussion of the instrument 
manufacturers’ problems, Mr. Elfers 
covered research efforts, inventory 
requirements and product pricing and 
marketing. He _ specifically pointed 
out that more than 50% of a manv- 
facturers’ orders are for non-standard 
or special instrument items. Other 
sponsors of the initial Baltimore meet- 
ing were Askania Regulator Com- 
pany, Energy Control Company, and 
Technical Sales Corporation. 


H. S. Garrett, Manager of Applica- 
tion Engineering for Moore Products 
Company, spoke at the October meet- 
ing. Mr. Garrett reviewed the basic 
operation principles of a pneumatic 
null-balance system, the operation and 
application of transmitters for com- 
mon process variables and the use and 
location of null-balance controllers in 
control circuits. 


Section members welcomed ten neW 
members: Earl E. Jones, Davison 
Chemical Corp.; Frank L. Morgan, 
Glenn L. Martin Co.; Ralph H. Brown, 
Army Chemical Center; Felix M. 
Ready, Bethlehem Steel Co.; Wm. DP. 
Jenkins, Consolidated Gas and Elee- 
tric Co.; John B. Carmine, Black & 
Decker Mfg. Co.; and John T. Suska, 
Jr., Ernest F. Van Vlaanderen, Ber- 
nard I. Florey, Jr., Thomas J. Ander 
son, all of Glenn L. Martin Co. 


A course in Electricity and Elec 
tronics for Instrumentation is being 
sponsored by the Baltimore Section 
during the 1954-55 season. The first 
lecture covering the Application of 
ID. C. Electricity in Instruments Wa 
held October 8.—L. K. Harper, J?. 
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Delmas C. Little is Guest 
Speaker at Tullahoma Section 


Tullahoma Section held its first 
meeting of the 1954-55 season on Sep- 
tember 7 with “Medical Instrumenta- 
tion” as the subject of the evening. 

Delmas C. Little, Vice-President, 
Technical Section of ISA, was the 
guest speaker. Mr. Little, presently 
associated with the Army Medical Re- 
search Laboratory at Fort Knox, ex- 
plained how the tremendous increase 
in medical research activities has 
stimulated the development of instru- 
ments and techniques and how this 
progress in instrumentation has, in 
turn, provided the means for expand- 
ing the approach to many basic prob- 
lems in medicine. 

Tullahoma reports an increase in 
membership from the charter group of 
26 active members organized in the 
late fall of 1953 to its present roster 
of 42 active members. 

October’s meeting featured Ronald 
Smelt, Chief of the Gas Dynamics 
Facility of ARO, Inc., who discussed 
“Simplicity in Instrumentation”. Be- 
fore his association with ARO, Inc., 
Mr. Smelt was Deputy Chief of the 
Hyperballistics Research Department 
of the Naval Ordnance Laboratory. 
—Warren W. Johnston. 


— ISA— 


Steam Generators Subject 
of Northern Calif. Meeting 


“Modern Methods and Equipment 
for Control of Steam Generators” 
was the subject of Virgil Rumble’s 
address to the Northern California 
Section at the October 11 meeting. 
Mr. Rumble, who is associated with 
the Bailey Meter Company, explained 
combustion and feedwater controls 
for both large and small size boilers. 
He compared the compact centralized 
console type panel with conventional 
instrumentation used for both process 
and central station operations.— 
Ralph I. Brogie. 


— ISA— 


Research Speakers at Wichita 


A lecture and demonstration on 
“Sound Measurement” by Warren 
Blazer and Jim Jones from the Wich- 
ita Foundation for Industrial Re- 
search was the main feature of the 
Wichita Section’s first meeting after 
the summer adjournment. The dem- 
onstration and lecture described the 
operation of the ampex tape recorder 
and the one-third octave band ana- 
lyzer manufactured by the Bruel and 
Kjoer Company, Copenhagen, Den- 
mark, 

Bernie Alberts of Sullivan Mears 
Company and Harold Noble of Boeing 
Aircraft attended the First Inter- 
national Instrument Congress and Ex- 
Position in Philadelphia. Alberts was 
the official delegate representing the 
Wichita Section.—Louis N. Coz. 
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with Annold, 0. Gockman Oxygen Analyzers 


MANY RANGES 


MODEL F... ranges of 0-5% , 0-10%, 
0-15% O2 and higher. Accuracies as 
high as .05% Oz. 


MODEL G... for 02 concentrations 
as low as 0-1000 ppm—as high as 


95-100% O02. Accuracies to 40 ppm. 
Multi-Ranges Are Also Available 


Please mention ISA JOURNAL when writing. 


The various applications highlighted above are only a 
few of the many ways Arnold O. Beckman Oxygen Ana- 
lyzers—industry’s great new profit builders—are being 
used by progressive operators to boost profits, cut costs. 

These are the only oxygen analyzers that continuously 
measure process streams by an advanced magnetic prin- 
ciple that provides direct physical measurement of the 
oxygen itself —not of some secondary relationship. 

Heart of the unit, as illustrated, is a dumbbell-shaped 
test body susper.ded in a magnetic field. Sample gas sur- 
rounding this test body causes it to rotate in the field, 
depending upon the oxygen content of the gas. The move- 
ment of a light beam, reflected by a small mirror on the 
test body, is measured by simple electronic circuits .. . 
and the result indicated directly on a conventional re- 
corder or indicator. It’s simple, positive, accurate! 


No chemicals — filaments —catalysts 
cams—complicated mechanical parts! 


r 
' 1 
} Send for Helpful Free Literature which describes this | 
j unique operating principle in detail—explains its many ad- | 
| vantages and applications. When writing, outline your par- i 
i ticular operations—we'll gladly supply specific applications. | 
i i 
. 4 


Cold, 0. Gockmans 


1020 MISSION STREET, SOUTH PASADENA 5, CALIF. 
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¢Good Sensitivity High Stability — 







oud DENSICHRON EL 


NO. 3830A 
PAT. 2,424,933 





¢ Long, Service ¢>Low Maintenance 


ECTRONIC DENSITOMETER 
Makes Precision Light Measurements- 


Quickly- Accurately 


¢ PHOTOMICROGRAPHY 

¢ MICRODENSITOMETRY 
¢ REFLECTOMETRY 

¢ COLORIMETRY 


NO. 3832A REFLECTION UNIT 


UNSURPASSED STABILITY — EXCEPTIONAL LIGHT SENSITIVITY 
PATENTED MAGNETIC MODULATION — NO ZERO ADJUSTMENT 
CONVENIENT SMALL SIZE 5 x 7!/, x 13 IN. 

LIGHT IN WEIGHT — ONLY I1!/, POUNDS 


WRITE FOR 12-PAGE BOOKLET GIVING OPERATION CURVES, 


No. 3830A 


RESULTS OF LABORATORY TESTS AND OTHER VALUABLE 


INFORMATION. 







Ppp Umelcts ei icigg Vs 
CONVERTER 





NO AMBIGUITY 


A shaft position to digital con- 
version component for data 
handling systems and digital 
computers. Multi-brush_pick- 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus- 
tom models may be ordered to 
your specifications. 


SPECIFICATIONS: 


Write for catalog information. 


Each $225.00 


3832A—Reflection Unit Accessory with Voltage Regulated Transformer—Each $135.00 


se eer oe 


FAST RESPONSE 


Dia. 2 in. Wt. 8 oz. 

Length: 2-3/4 to 5”, according 
to model 

Torque: Under 0.2 oz. in. 
Meets applicable military 
specifications 
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Please mention ISA JOURNAL when writing. 





Electronics 

IN INSTRUMENTATION | 
Conducted by Ralph R. Batcher* | 
| 


Square Wave Converters 


Suggestion Number Three 


Editor’s Note: 
tention to useful electronic cireuit | 
kinks that accomplish specific effects 

or functions in measurement or con 


This series calls q 


trol work. New and useful cireyjt 


arrangements are sought from ow 


re ade 3 S 


In the circuit shown, one polarity 
of the sine wave input signal (nega. 
tive) causes the diode section to cop- 
duct, and the grid of the triode see. 
tion begins to go negative so that the 
cathode current decreases. This ip 
duces a larger negative voltage on the 
grid (through the rectifier) by the 
step-up effect of the choke windings, 
so the triode section rapidly goes to 
cut-off. It remains in this condition 
until the polarity of the sine-waye 
reverses, whereupon the diode is non- 
conductive but the triode conducts, 
The regenerative effect produced by 
the stepped-up voltage from the choke 
is the cause of the triode conduction 
since the potential generated therein 
applies a positive on its grid. 


< 
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: 











ro a 
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INPUT E 


This condition remains untii the 
polarity of the input signal changés 
again, whereupon the condition fits 
described is repeated. The wave front | 
of the square wave output is steepét 
than that obtained from a limiter oF 
cuit where only the “tops” of the in 
put waves are cut off. 

For this reason sharp pulses can bt 
derived from the circuit by the uti 
ization of the alternate output cor 
nection, designated B. These pulse 
occur at the changeover points in th 
triodes conduction cycle. The pulsé 
have alternate polarity. 

The transformer and center-tappé 
choke are chosen to be suitable for the 
frequency of the input signal, whieh 
may be from low audio frequencié 
up to a megacycle or more if the dis 
tributed capacitances are kept low. 
The input transformer should hav 
low resistance and a center tap. 





‘Electronic Engineering Consultant, 240-Ht 
Forty-second Avenue, Douglaston, L. I., N. hs 
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The most interesting thing to 
most people — is other people 


Raytheon Appoints Nichols 
Assistant Vice President 


Nathaniel B. Nichols, manager of 
Raytheon Manufacturing Company's 
research division and a member of the 
Boston ISA 
Section, has 
been appointed 
an assistant 
Vice - President, 
it was an- 
nounced today. 

Mr. Nichols, 
an internation- 
ally - renowned 
authority in the 
fields of servo- 
mechanisms and 
electronics auto- 
mation, joined the Waltham, Mass., 
electronics firm in 1951. He helped 
develop several of Raytheon’s unusual! 
products, leading his scientific group 
through the investigative phases of 
work that eventually made _ possible 
the mass production of transistors, 
the tiny, durable 
vacuum tubes. In addition to the de- 
velopment of these and other semi- 
conductor devices, Mr. Nichols has 
played a vital role in development of 
the “Micronaire” room air cleaner, a 
home appliance which removes dust, 
pollen, and other allergy irritants 
from the air in the room; the “Ultra- 
sonic Machine Tool” which uses a 
sound wave to drive a cutting tool or 
drill neatly through such “Impossibly 
hard” materials as glass, stone, tung- 
sten carbide, or precious gems; and 
the Raytheon single motion duplica- 
tor, an electronic brain for machine 
tools, which guides them in such man- 
ner as to reproduce hundreds of exact 
replicas of one master part. 

ISA 


Frank E, Chase, a member of the 
Atlanta Section, has been appointed 
to the post of Manager, New York 
District Office, CEC Instruments, Inc., 
a sales and service subsidiary of Con- 
solidated Engineering Corp., Cali- 
fornia, according to J. F. Davidson, 
Director of Sales. 

In October, 1953, Mr. Chase joined 
CEC Instruments, Inc., as a field engi- 
neer and conducted the firm’s first 
traveling instrument exhibit, display- 
ing dynamic measuring and recording 
equipment to industrial instrument 
users in southern and eastern states. 
He was later transferred to the field 
engineering staff of the Southeastern 
Regional Office of CEC Instruments, 
Inc., in Atlanta. 


November 1954 





Thanks for Your Help 


The National Office Staff 
wishes to thank the many 
members for their coopera- 
tion, assistance and support 
during the Philadelphia 
Show. We especially appre- 
ciate the work done by 
those who took time away 
from their visit at the show. 
Your help made possible the 
most successful Conference 
and Exhibit ever held by 
the Instrument Society of 
America, 
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Washington Section Member 
New Head of Navy Lab 


A member of the Washington Sec- 
tion and a former Naval Gun Factory 
physicist, R. J. Wylde, has been named 
Superintendent of the Electrical Lab 
oratory at the 
Navy’s Engi- 
neering Experi- 
ment Station 
near Annapolis, 
Md. 

Mr. Wy‘°de wil! 
head the Sta- 
tion’s investiga- 
tion and devel- 
opment of new 
and improved 
electric, elec- 
tronic and re- 
lated equipment for Naval Service. 
Prior to his present assignment, he 
directed the Physics Branch of the 
Engineering Department at the Naval 
Gun Factory in Washington, D. C. 

Power, lighting and regulating con- 
trol devices are the principal activities 
of Mr. Wylde’s new department. 
Additional operations of the Station 
include, shipboard instrumentation for 
interior communications, monitoring 
and safety and control functions. 

mee SA tem 


Victor V. Myers, Jr., member of the 
Albuquerque Section, has been ap- 
pointed Field Engineer in charge of 
the new Albuquerque District Office 
of Consolidated Engineering Corp. 

Consolidated’s Albuquerque _ sales 
and service unit will provide direct 
liaison between manufacturer and 
users of Consolidated electronic meas- 
urement and control instruments in 
New Mexico, Colorado and southwest- 
ern Texas. 

Mr. Myers joined the organization 
in 1953 as an Application Engineer in 
the Technical Services Department. 
In 1954, he was named Field Engineer 
in the sales department. He holds an 
E. E. degree from the University of 
New Mexico and was formerly associ- 
ated with the Sandia Corporation 
where he supervised design, construc- 
tion and installation of field test equip- 
ment for atomic ordnance devices. 





Please mention ISA JOURNAL when writing. 


Clarke E. Fry Announces 
Retirement from Westinghouse 

Clarke E. Fry, a member of the 
Pittsburgh Section who served ably as 
moderator of the Testing Instrumen- 
tation Commit- 
tee Technical 
Sessions during 
the Philadelphia 
Congress, has 
announced his 
retirement from 
the Westing- 
house Electric 
Company. He 
has also asked 
to be relieved of 
ISA committee 
responsibilities. 
He was one of the charter members of 
the 1)-4 Testing Instrumentation Com- 
mittee and has contributed faithfully 
and materially to the successful func- 
tions of that committee. Mr. Fry lives 
at 2331 Meadow Drive, Pittsburgh 
35, Pa. 





ISA 


Los Angeles Section member John 
M. Muhleman has been named Chief 
Engineer of Waugh Engineering Com- 
pany, Sherman Oaks, Calif., manu- 
facturers of flowmeters and torque- 
meters. 

Richard H. Hardy, also of the Los 
Angeles Section, has joined Consoli- 
dated Engineering Corp. of Pasadena, 
Calif. 


SWISSOMATIC 
PRODUCTS 








MANUFACTURERS OF 
PRECISION 
INSTRUMENT 
PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 

TEXxaAs 0-4422 

TExas O-3131 
EXBROOK 5-6772 
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AKRON 
V. Pres. Douglas J. Pearse, 
Akron 10, Ohio 
Secy. V. J. ae 444 Catawba St., Akron, Ohio 
Meeting: Second Tuesday, 8 P.M., Women's Club 
of Akron 
ALBUQUERQUE 
Pres. A. R. wharten, 
Albuquerque, N. 
Secy. Frank N. ois 
Albuquerque, N. M. 


1695 Bishop Court, 


1229 Girard Blvd., N. E. 
10213 Elizabeth, N. E. 


Meeting: Second Thursday, La Cana Rm., Coro 
nado Club, Sandia Base 

ARK-LA-TEX (SHREVEPORT) 
Pres. W. M. Moore, 902 East éist St., Shreve 


port, La. 

Secy. W. H. Coates, 2737 Linwood 

La. 

Meeting: First Friday, 8 P.M. 
ARUBA 

Pres. Arthur E. Krottnauer, 


Shreveport 


P.O. Box 552, c 


Lago Oil & Transp. Co., Ltd., Aruba, N.W.1, 
Secy. Nicholas P. Schindler, P.O. Box 320, c/o 
Lago Oil & Transp. Co., Ltd., Aruba, N.W.1. 


Meeting: First Tuesday, 7:30 P.M., Engineers Club 
a ig 


Pres. Jack porte, 30! Bona Allen Building 
aaineie co 
Secy. Roy Ww. Seamnen, 27 Clarendon Ave., Avon 


dale Estates, Ga. 
Meeting: Fourth Monday, Dinner 6:30 P.M. ODK 
Banquet Hall, Georgia Tech 

BALTIMORE 
Pres. G. E. Rhodes, 215 A Rodgers Forgee Rd 
Baltimore, Md. 


Secy. G. B. Greer, 631 East 36th St., Baltimore 
18, Md. 

Meeting: Second Friday, 8:30P.M., Engineers 
Club 


BATON ROUGE 
Pres. Paul H. Smarr, 4250 Shelley Avenue, Baton 


Rouge, La. 
Secy. H. E. Sanders, 2325 Jefferson Ave., Bator 
Rouge, La. 
Meeting: First Monday, 7:00 P.M. 
BIRMINGHAM 


Pres. A. L. Thomas, Route 2, Box 310, Birminghar 
Ala. 
Secy. G. D. Mitchell, 162! 34th St. 
mingham 8, Ala. 
Meeting: Fourth Tuesday, 7:30 P.M., Southern Re 
search Tnstitute, 917 So. 20th St. 
BLUE RIDGE ; 
Pres. N. F. Murphy, Virginia Polytechnic Institute 
Virginia 
Secy. John C. Talton, Hercules Powder Co., Rad- 
ford, Va. 
Meeting: Last Friday 
Arsenal, Radford, Va. 
BOSTON 
Pres. G. W. Engler, Gen. Elec. Co., 40 Federal St. 
West Lynn, Mass. 


West, Bir 


Recreation Hall, Radford 


Secy. J. H. Bertram, 233 Harvard St., Brookline, 
Mass. 
Meeting: First Monday, 99 Club, 99 State St., 
Boston 


CAROLINA PIEDMONT (CHARLOTTE, N. C.) 
Pres. R. E. Stoveken, Box 134, Camden, S.C. 
Secy. Lawrence Schafer, c/o E. |. duPont de 
Nemours Co., May Works, Camden, S.C. 
Meeting: Second Friday, Coach House Restaurant 
CENTRAL ILLINOIS 
Pres. T. A. Carroll, 72! Huribut St., Peoria, Iil. 
Secy. G. B. Hornbacker, 1310 Howett St., Peoria, 
ih. 
Meeting place to be announced. 
day, 7:30 P.M. 
INDIANAPOLIS 
Pres. Norman Krone, 
gionapoe Ind. 


First Wednes 


123 North Grant Ave., Ir 


Secy. J. C. Gruber, 6119 Burlington Ave., Indian 
apolis, Ind. 
Meeting: First Tuesday, Dinner, 7:00 P.M. 
CENTRAL KEYSTONE 
(YORK, LANCASTER & HARRISBURG) 
Pres. C. A. Kohr, 1511 Clearview Ave., Lancaster 


Pa. 
Secy. F. C. Belsak, c/o Energy Control Corp.., 
1601 North Front St., Harrisburg, Pa. 
Meeting: Fourth Tuesday, 8 P.M., York, Lancaster 
& Harrisburg alternately 

CENTRAL NEW YORK (SYRACUSE) 
Chrm. Fred Lingel, 712 Summer Ave., Syracuse 
Secy. James Shepard, RD |. Fayetteville, N. 
Meeting: First Monday, 8 P.M., Dinner 6:00 P.M. 


49? 


ve 


Section Presidents, Seenetantes 
and Meeting Data 


CENTRAL OHIO VALLEY ( ) 
Pres. L. V. Morgan, Amer. Cyanamid C Cals 
Chem. Div., Willow Island Ww. Va 
Secy. J. C. Dilliner, 813 Winton Ave 


Meetings: First Tuesday Dinner, 7:30 P.M.. H 
way Grill Rt No 2 
CHARLESTON 


Pres. Fred R. Gilmer, 418 Beech Ave., Charlestor 
W. Va. 

Secy. John K. Younkins, 509 United Carbon Bldg 
Charleston, W. Va 


Meeting: First Monday, Humphreys Pine Roon 
1600 Bigley Ave., Dinner, 6:30 P.M., Bus. mtg 
8:00 P.M 

CHICAGO 


Pres. D. E. Haase, International Min. & Ct 
Corp., 20 Wacker Dr., Chicago, | 

Secy. F. E. Ertsman, Rm. 1420 Fisher Bldg., 343 S 
Dearborn St., Chicago 4, III 

Meeting: First Monday, 8:00 P.M., Builders Clut 


228 N. La Salle St., Chicago, III. Dinner, 6:30 P.M 
CINCINNATI 
Pres. Ww. c. Bachelor, 607 Ar an Bldg., Cir 


ati 2 

dome. R. £ Surkamp, 7347 Richmond St., Cir 
nati 3% 
Meeting mg iad Monday, 8 P.M., Dinner, 6:30 P.M 
Engineers Soc. of Cincinnati, Woodburn & M 
Millar 

CLEVELAND 

Pres. M. M. McMillen, Thompson Products C 
2196 Clarkwood Avenue, Cleveland, Ohio 
Secy. J. G. Simpson, 19707 Southgate Ave., Cleve 
and 22, Ohio 


Meeting: Second Wednesday, 8 P.M., Dinner 6:30 
COLUMBUS 
Pres. Kenneth |. Lea, 505 King Ave., Columbus 
Ohio 
Secy. J. A. Hamblin, 3549 Karl Rd., Columt 
Ohio 
Meeting: Third Thursday, 8:00 P.M. Battele Au 
torium 
CUMBERLAND 


Pres. W. A. Hendricks, Alleghany Ballistics Lat 
Box 210, Cumberland / 
Secy. H. E. Bishop, W. Va. Pulp & Paper C 
Luke, Md 
Meeting: Fourth Wednesday 00 P.M., Dinner 
6:30 P.M., Ali Ghan Shrine Country Club, Balt 
more, Md 

DENVER 
Pres. W. W. Corbin, 3441 Raleigh St., Der 
Colo. 
Secy. L. C. Kahler, 2660 W. 


ver 12 


Warren, Denver 10 


Meeting: University Ha Univ. of Denver 
regularly scheduled meeting 

DETROIT 
et Ralph A. Hoxie, 14544 Plymouth Rd. Detroit 


ae Gilbert J. Laile, 8521 Cooley Beach Dr 

Pontiac, Mich. 

Meeting: Third Wednesday 
EASTERN NEW YORK 


8:00 P.M 


Pres. R. W. Carter, Sterling-Winthr Researct 
Inst., Rensselaer, N. Y 
Secy. F. A. Ludewig, R.D. 2, Ballston Spa, N.Y 


Meeting: First Tuesday, 8:00 P.M aie e to be 
announced 
EDMONTON 
Pres. J. Gray, 8765 96th Ave., Edmonton, Alberta 
Canada 
Secy. E. G. McCourtney, 10241 106th St.. Edn 
ton, Alberta, Canada 
Meeting: Time and place to be 
FOX RIVER VALLEY 
Pres. Carl Lindwall, 605 Thayer St., Rhinelander 
Wis. 
Secy. Paul Giesler, Charmir 


announced 


Paper Mills. Greer 


Bay Wis 
Meeting: First Tuesday, 7:30 P.M Dinner 6:30 
P.M., various locations in state 

HOUSTON 
Pres. R. E. Hansen, Leeds & Northrup, Box 6725 
Houston 5, Texas 
Secy. Glen V. Dorflinger, 451! Kyle St., Houston, 


Texas 

Meeting: Last Monday, 8:00 P.M., Auditorium 

Library Bidg., U. of Houston 
KALAMAZOO VALLEY 

Pres. S. D. Hastings, 140 S« 

Battle Creek. Mich 

Secy. D. E. Rutherford, 8845 Waruf Dr., Kalama 


ith Ave., Level Park 


Meeting Fourth Wednesday, Columbus Hotel 





KANSAS CITY 
Pres. Jack C. Brous, 8827 
City, Mo. 

Sacy. E. J. Bumsted, 4010 Washington Kansas 
City, Mc 

Meeting Second Tuesday 7:30 P.M... 
Science Bldg., Univ. of Kansas City 

LOS ANGELES 
Pres. Orton H. earn, 859 W. Ave., 37, Los 
Angeles 65, Cali e. 
Sec Robert W. Fulwider, 
Los Angeles 36, Calif. 
Meeting: Dinner meeting, second Wednesday 
various locations 

LAKE CHARLES 


os. A. T. Clinger, 3803 Auburn Dr. Lake 
pA sries e 
Se 


Ma Jer Lane, Kansas 


Room I 


5225 Wilshire Blvd 


W. L. Willoughby, 3508 | 

Lake Charles, La 

see 3: First Wednesday after 
a Southern Recreation Ha 


LOuISviLte 
s oe 


uisiana Ave 


sc+ Monday, Co 


1°) 


M. Bosworth, 5336 Westhall Ave., Louis. 
ville 
Secy a Malkin, Box 145, Lyndon, Ky. 
Meeting: First Monday, 8:00 P.M., Seagram Ay 
Yiforiur 
MILWAUKEE 
Pres. James Morse, Modine Mfg. Co 
Wis 
Secy. M. A. Embertson, 7/3! West Auburn Ave 
Wauwatosa, Wis 


Racine 


Meeting: Last Monday. 8:00 P.M ESM Bldg 
3113 W. Highland Blvd 

MONTREAL 
Pres Tom Hislop, Kirk Equipment Ltd.. 1460 


Bishop St., Montreal, Quebe Canada 

Secy J. R. White, P.O. Box 68 Sta. B. Montrea 

2, Que., Canada 

Meeting: Last Monday, 8:00 P.M., Mechanics’ |r 
MUSCLE SHOALS 

Pres E. Ss. ‘eames Jr., Finley Island, Rt. No. | 


A 
Secy Geeres Megar, Spanish Court 


¢ 


Florence 

Meeting: First Wednesday, 8:00 P.M., TVA Chem 
Eng. Bldg 
NEW JERSEY 

Pres ~“~-y B. Bartleson, 48 Kempshall Terrace 


Fanw N. J 

Secy Eliot R. Hill, 125 Kensington Ave., Plain 

field J 

Mecting First Tuesday 

Hotel Newar N. J 
NEW ORLEANS 

Pres. H. R. Gilbert, John H. Carter Co., 255 


8:00 P.M., Essex House 


Matarrie Rd New’ Orleans 20 La 
Secy. David G. Founds, 1522 Foucher St., New 
Orleans, La 
Meetir } Tulane University 

NEW YORK 
Pres. J. M. Maitland, 20 Brook Lane, Chappaque 
N.Y 
Secy. R. A. Hutcheon, 45-65 196th St., Flushing 88 
N.Y. 
Meeting: Third Monday, 7:30 P.M., Midston 


House, 38th Stt. & Madison Ave., NYC 
NIAGSRA FRONTIER (BUFFALO) 

Pres. L. A. Spence, 91! Delaware Rd., Kenmore 

23, N.Y 


Secy. R. K. Kaminski, Niagara River Petro-Chem 
9! Plant, River Rd., Tonawanda, N. Y 


Meeting: Fourth Monday, 8:00 P.M., Dinner 6:0 
P.M., Erie County Technical Institute, Buffalo 
N.Y, 

NORTHERN CALIFORNIA (| ) 
Pres Reger U. Stanley, 7405 Rockway Ave., & 
Cerrito 8, Ca 
Secy. Ralph 1. Siete 18 Overlook Ct., Oakland 
lt. Calif 
Meeting: Third Monday, 8:00 P.M 

NORTHERN INDIANA (WHITING) 
Pres. Virginia W. Zugbaum, 425 Connecticut St 


Gary, Indiana 
Secy. J. Baum Beckman, 7415 Wicker Ave., Ham- 
mond, Illinois 
Meeting Second Tuesday 
ymmunity Ce nter 
NORTHEAST TENNESSEE ( ) 
Pres. Robt. D. Little, 1309 N. Baxter St., Johnson 
City, Tenr 
Secy. S. E. Abernathy, c/o Equip 
341-45 W. Market St., Kingsport 
Meetina 
NORTH TEXAS (DALLAS) 
Pres. R. E. Harris c/o Daniel Orifice Fitting Co 
826 Fidelity Union Life Bldg., Dallas |, Texas 


7:30 P.M. Whiting 


ment Sales Corp 
Tenr 


Secy. M. L. Freudenthal, 828 Fidelity Union Life 
Bidg., Dallas |, Texas 
Meeting: Time and place to be announced 


OAK RIDGE : 
Pres. A. L. Conner, Easton Rd., Rt. No. |, King 
t T 


Secy. D. S$. Toomb, Rt. 3, Highland Drive, Clinton 


lenr 


Meeting: First Wednesday, 8:00 P.M., Ridge Rec 
reation Ha 

OGLETHORPE 
Pres. J. R. Upson, 5511 Waters Rd., Savannah 
73 
Secy. R. A. Coffield, 2219 E. 39th St., Savannan 
Ga 
Meeting: Second Friday, 8:00 P.M., Reddy Kile 


watt Rcom, Savannah Elec. & Power Co., Savannan 
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| TULLAHOMA 
ansas res, Edward George, Carbide and Carbon Chen | Pres. Henry T. Chapek, P.O. Box 492, Tullahoma 
48, Paducah enn 
ansas ical Coe 8. ya te, C-710, Room 131, c/o Car- |  Secy. Mack R. Mulkey, E. Bragg Circle, Tulla 
| ) bide and Carbon Chemi cal Co., Paducah, Ky homa, Tenr i 
% | Meeting: Third Tuesday, 7:45 P.M., Paducah Jr. | eg First Tuesday, 7:30 P.M., Souther 
\ College Aud. Queen Restaurar 
i. PANHANDLE (PHILLIPS, TEXAS) TOLEDO 
» Los | Pres. Wm. B. Wyatt, Jr., Box 322, Phillips, Texas | Pres. Howard Daily, 2443 Lawrence, Toledo, Ohic 
slvd ) Secy. J. C. Huskinson, Box 322, Phillips, Texas Secy. Joseph L. Jacobs, 1426 Queen St., Toled 
Meeting: Third Tuesday, Dinner 7:30 P.M., PF Ohio 
sda lips Grade School, Phillips, Texas Meeting: Third Tuesday, 8:00 P.M., Edison Serv 
PERMIAN BASIN ane Bidg., West Delaware Ave., Toled 
| 905 W. 26th St., Odessa 
Pres. H. V. Peoples, TULSA oe , Measurements Corporation 
Lake Texas ) : — Pres. S$. M. Bagwell, 1544 E. 35th Place, Tulsa § 
; Secy. W. R. Henry, P.O Bc x 1262, Ode ssa rome Okla MODEL 80 
Ave | Meeting Second Tuesday, Dinner, meeting at 8:00 Secy. Oliver L. Clay, Box 4128, Walker Stat 
) P.M., Lincoln Hotel, Odessa Tulsa, Okla 
, Co ILADELPHIA Meeting: 7:30 P.M.. Rm. 201. Petroleum S$ 
{| — Mres: Robt. T. Sheen, c/o Milton Roy Co., 1300 & ~ eng Pigg la STANDARD SIGNAL 
or on Philade pnia 3 
y. Y. Wayne Miller, Cyberno Products | TWIN CITIES 
be a ‘2100 Arch St., Philadelphia 3, Pa Pres. D. L. Olson, 757 I7th Ave., N.W., St. Pau GENERATOR 
i Meeting: Third Wednr ee P.M woe } a ~ * ae ; - 
, PM. The Elks Club, | h St hiladel | ecy . . Sayer, Rt. No. § xcel r 
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6:00 P.M., Wav 
The Alinco Type "C" Calibrator . . . 
Dept Univ. of 
will calibrate ANY type of wire strain gage 


2439 76th N.E., Bellevue 


7:30 P.M.. Guagenheirn transducer and thermocouple IX provides both a constant 
current and constant voltage calibration read- out is 
directly in pressure, load, acceleration 


WE eccwrae y t .05% 


price $650.00 
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ALLEGANY INSTRUMENT COMPANY 
incorporated 


1000 Oldtewn Road 
Cumberland, Maryland 


ime and place t¢t be announced 


8:00 P.M. 
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Hurricane Hazel Gives Wind 
Velocity Recorder Real Test 


When Hurricane Hazel ripped 
through Virginia recently with buf- 
feting winds that reached 130 mph, 
she proved herself no gentlelady to the 
people of the Hastings Instrument 
Company at Hampton, Va. Hastings’ 
engineers had an opportunity that 
every instrument manufacturer 
dreams of—the test of a new product 
under the severest of actual condi- 
tions. 

This is the story of the Hastings 
new type Wind Velocity Recorder. 
This wind recording instrument with 
its thermocouple sensing element !o- 
cated atop Hastings’ plant provided a 
continuous record of velocities as un- 
gallant Hazel moved through the cities 
of Hampton, Newport News and War- 
wick, Virginia. 

When it was learned that all radio 
and television stations of the area had 
lost contact with the regional U. S. 
Weather Bureau, the Hastings Com- 
pany furnished regular bulletins to 
the stations from its records. 

Throughout that dangerous day, 
the non-directional sensing element 
(called a probe) continued to gather 
data on the gusts which repeatedly 
approached 100 mph and reached the 
peak of 130 mph shortly after noon. 

When Hazel knocked out power sup- 
ply to the device, Hastings’ engineers 
operated the Wind Velocity Recorder 
from emergency generator power. 

Typical of the time-history recorded 
by the Hastings instrument were these 
readings: 

11:30 A.M.— Average winds, 34 
mph. Gusts to 60. 

12:30 P.M.— Velocities increasing 
steadily; now 45 mph. Peak gust of 75 
mph at 11:55. 

1:00 P.M.—Record gust of 130 mph 
recorded five minutes before. 

3:00 P.M.—Gusts of 70 mph with 
peak gusts of 85 mph. 

3:30 P.M.—Gusts of 102 mph re- 
corded. 





INDICATING UNIT of Hastings Wind Veloc- 
ity Recorder that probed Hurricane Hazel 
gusts up to 130-mph. 
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At 3:36 P.M., Hastings’ dream situ- 
ation ended in a nightmare. At that 
moment a 70 mph gust lifted the heavy 
weather platform off its supports and 
slammed it down to the roof—instru- 
ments and all. The supports were 
probably weakened by stronger blasts 
which occurred earlier. 


A post-hurricane examination 
showed that no damage had been done 
to the probe by Hazel’s full blast. In 
fact, very little damage was done by 
the instrument’s fall and Hastings’ 
engineers seemed pleased with the 
endurance and testing of the instru- 
ment they had produced. 


Basically, what Hastings has de- 
veloped is a unit which provides both 
instantaneous indication and a strip 
chart record of wind velocities. While 
the upper limit of the instrument is 
usually 200 mph, Hastings’ Wind Ve- 
locity Recorders have produced accu- 
rately chart velocities as high as 400 
mph. 


Because neither accuracy nor cali- 
bration are affected by the length of 
the lead-in from the probe to the re- 
cording instrument, the unit permits 
installation of the probe on the roof, 
as in the case of the Hazel charting, 
or any other position which may be 
remotely located from the recording 
instrument itself. 


Elgin Buys West Coast Firm 
in Diversification Move 


Elgin National Watch Company has 
entered the fast-growing West Coast 
electronics manufacturing field with 
the outright purchase of Neomatic, 
Inc. of Los Angeles, specialists in min- 
iature electronic components. 

This will be Elgin’s first major step 
in product diversification since late 
1953 when the company announced its 
intention to enter the growth fields of 
miniature electronic components and 
automation production instruments, 
Neomatic, Inc. has primarily concen- 
trated on special purpose relay 
switches. 

Further significance of the move 
was indicated by W. M. Brandes, vice 
president in charge of manufacturing, 
who stated that the purchase of Neo- 
matic gives Elgin a nucleus for expan- 
sion into both commercial and military 
areas of the electronics industry. 

Mr. Brandes described the Los An- 
geles area as the center of military 
research for aircraft, guided missiles 
and mobile communications equip- 
ment. He estimated the current elec- 
tronics volume in the Los Angeles sec- 
tion at 750,000,000 per year. The West 
Coast complex is reported to involve 
more than 700 manufacturers employ- 
ing 75,000 people. 

With the acquisition of Neomatic, 
Elgin can further increase its contri- 
butions to the solution of extremely 
critical military problems, particu- 


larly in the development of miniature 
electro-mechanical control devices 
which are more reliable than straight 
electronic controls. 








END of Hastings’ rigid instrument wind velocity test when Hurricane Hazel’s 130-mph gust 


makes shambles of the weather platform. 


ISA Journal 


i 


RR ee 








654. 


655. 


656. 


657. 


658. 


659. 


662. 


663. 


664, 


iad 





by George F. Gardner 


“4 SENSITIVE AIR MANOMETER” 
L. F. G. Simmons; Jour. Sci. Instr. 
(Lendon) Vol. 31-——No. 6, pp 195-197, June 
1954. Manometer in which the two limbs 
are air columns maintained at different 
temperatures. The effective height of the 
columns is adjusted until the air in the 
manometer comes to rest. Instrument 
measures up to 0.15 mm head of water. 
Sensitivity approx. 5x10->° mm water. 

“A DEVICE FOR EXTENDING THE 
RANGE OF A RECORDING POTEN- 
TIOMETER” P. L. Palmer; Jour. Sci. 
Instr. (London) Vol. 31—-No. 6, pp 197- 
199, June 1954. Voltage injector circuit 
permitting a 300 C overall range in in- 
erements of 50 C full scale. 

“aA COMPACT CONSOLE-TYPE ELEC- 
TRON MICROSCOPE” R. S. Page; Jour. 
Sci. Instr. (London) Vol. 31—-No. 6, pp 
200-205, June 1954. Description of re- 
cently developed commercial instrument 
with electromagnetic focusing and with 
camera attachment. Magnification range 
1000 X to 10000 X. 

“AN APPARATUS FOR MEASURING 
SMALL CHANGES IN LIQUID LEVEL” 
E. Kovacic; Jour. Sci. Instr. (London) 
Vol. 31—No. 6, pp 205-206, June 1954. 
Uses a sensitive spirit level on a float to 
indicate level differences or air pressures 
down to 1 micron of water. 

“AN AUTOMATIC SELECTOR SWITCH 
WITH LOW RESIDUAL EMF” J. Mid- 
diehurst and J. K. Braithwaite ; Jour. Sci. 
Instr. (London) Vol. 31—No. 6, pp 212- 
213, June 1954. Uses a modification of 
commercial British stepping switch with 
a residual emf of less than % microvolt. 
“A SIMPLE DAYLIGHT FACTOR 
METER” J. Longmore and R. G. Hopkin- 
son; Jour. Sci. Instr. (London) Vol. 31 
No. 6, pp 214-217, June 1954. Instrument 
based on commercial British foot-candle 
meter but with adjustable sensitivity de- 
vice enabling reading to be set to a fixed 
value when device is directed toward open 
sky. After setting, instrument is used 
indoors for measurement of daylight fac- 
tors in range 0-6%. 

“MAKING SMALL SPHERES” R. L. 
Whitmore; Jour. Sci. Instr. (London) 
Vol. 31—No. 6, pp 223-224, June 1954. 
A note covering a very simple technique 
for making spheres from 1 to 5 mm 
diameter from plastic or semi-hard ma- 
terials. 

“MULTIPURPOSE OPTICAL TRACK- 
ING AND RECORDING INSTRUMENT” 
Sidney M. Lipton; Jour. Soc. Motion Pic- 
ture Televis. Engrs. Vol. 62—-No. 6, pp 
450-459, June 1954. A versatile tracking 
telescope instrument developed for mis- 
sile programs at White Sands. 
“INCREASING THE OPPORTUNITIES 
FOR AUTOMATICITY” M. L. Hurni; 
Mech. Engng. Vol. 76—-No. 7, pp 577-581, 
July 1954. Discusses the possibilities of 
automation as applied to the manufacture 
of products which on the surface do not 
seem to be adaptable to such treatment. 
“A PORTABLE FLUOROSCOPE USING 
ULTRA-VIOLET FROM DAYLIGHT” 
J. W. Wally; Met.-Vick. Gaz. (Manches- 
ter) Vol. 25—No. 419, pp 286-287, June 
1954. Description of a compact British 
instrument using a daylight absorbing 
but u-v transmitting filter. 
INTERNATIONAL FLAME RADIA- 
TION RESEARCH COMMITTEE—NEW 
LABORATORY” Nature (London) Vol. 
173—-No. 4416, pp 1160-1162, June 19, 
1954, Description of the new facilities 
of _ this activity in Ijmuiden, Holland 
which includes trials of materials, meth- 
ods, and instruments. 

‘THE A.D.E. PHOTOELECTRIC INTE- 
GRATOR” R. J. Lowe; Nature (London) 
Vol. 173—No. 4417, pp 1222-1223, June 
26, 1954. An instrument for evaluating 
surface integrals of any function over a 
domain with any boundaries not contain- 
ing poles of the function. Requires prepa- 
ration of suitable photoplate representa- 
tions of the function. 

AUTOMATIC PARTICLE-SIZING BY 
SUCCESSIVE COUNTING” C. Jordanides 
and N. H, Chamberlain; Nature (London) 
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- “HOW TO AVOID 


Vol. 174-—-No. 4419, pp 83-84, Ju'y 10, 
1954. Experiments with a_ photoelectric 
scanning apparatus in which the height 
of the electrical output pulse is propor- 
tional to the size of the particle being 
measured. 

“EVALUATING THE PERFORMANCE 
OF THE INTERNAL COUNTER” J. S. 
Nader, G. R. Hagee and L. R. Setter; 
Nucleonics Vol. 12—-No. 4, pp 29-31, June 
1954. Tests on a _ proportional counter 
under conditions of use with various beta 
emitters. 12 references. 

“TESTING INSULATION FOR USE IN 
GAMMA-RAY FIELDS” Clifford Mannal ; 
Nucleonics Vol. 12—-No. 6, pp 49-53, June 
1954. Tests on _ silicone-resin-impregnated 
mica and glass tape indicating satisfactory 
performance to 10" r if it is not in sealed 
container. 

“MEASURING THE TIME OF FALL OF 
A LABELLED PLUMMET” A. J. Rogers, 
J. W. Heyd, W. L. Hood and J. A. Wil- 
liamson ; Nucleonics Vol. 12—No. 6, p 62, 
June 1954. Note on the instrument used 
to time the fall of a radioactive plummet 
used for viscosity tests. 

“SOME FACTORS OF IMPORTANCE IN 
ULTRASONIC TESTING” J. B. Morgan ; 
Nondestructive Testing Vol. 12—-No. 3, pp 
13-18, May-June 1954. Discusses (a) the 
distance of a discontinuity below the sur- 
face of the article being tested, (b) the 
geometry of the article, (c) the frequency, 
size and sensitivity of the searching unit. 
IN NONDESTRUC- 
TIVE TESTING” Paul C. Aebersold ; Non- 
destructive Testing Vol. 12—-No. 3, pp 
19-26, May-June 1954. Practical, simple 
approach with numerous illustrations cov- 
ering diverse fields, including tank gaging, 
flow indication and tracing, measurement 
of tool wear, and leak detection. 

“EDDY CURRENT TESTING BY IM- 
PEDANCE ANALYSIS” Richard Hochs- 
child; Nondestructive Testing Vol. 12 
No. 3, pp 35-44, May-June 1954. Methods 
of detecting changes in the structure of 
electrically conducting rods and_ tubes, 
with details of the instrumentation used 
and graphical data on impedance charac- 
teristics of materials tested. 

“HOW MONSANTO CONTROLS AIR 
AND WATER POLLUTION” H. E. Mor- 
riss; Oil & Gas Jour. Vol. 53—-No. 8, pp 
114-116, June 28, 1954. Concerned mainly 
with methods but including a paragraph 
on instrument for monitoring HCN con- 
centrations of the order of 40 ppm in air. 
ERRORS IN GAS 
MEASUREMENT” Oil & Gas Jour. Vol. 
53—-No. 7, pp 191-192, June 21, 1954. 
Short practical article covering  well- 
known factors which are often overlooked. 
“REFLECTION PROPERTIES OF DRY 
AND WET ROAD SURFACES AND A 
SIMPLE METHOD FOR THEIR MEAS- 
UREMENT” J. B. de Boer and A. Oos- 
trijck; Philips Res. Repts. (Eindhoven) 
Vol. 9—No. 3, pp 209-224, June 1954. A 
discussion of the reflection characteristics 
of common road surfaces accompanied 
by a description of the measuring method. 
8 references. 

“LOAD CONTROL AND TELEMETER- 
ING—OHIO EDISON SYSTEM” R. H. 
Travers; Power Appar. & Systems 
(A.LE.E.) No. 12, pp 516-522, June 1954. 
Description of equipment and practices 
followed by this utility. 

“LOAD-PHASE CONTROL — METHOD 
OF AUTOMATIC FREQUENCY CON- 
TROL OF A MULTIPLE GENERATING- 
PLANT SYSTEM” Francois Cahen; 
Power Appar. & Systems (A.1.E.E.) No. 
12, pp 571-577, June 1954. A_ discussion 
of the general principles with results of 
tests. 

“TEMPERATURE DROP TO RESIST- 
ANCE TEMPERATURE DETECTOR IN 
STATOR WINDINGS OF TURBINE 
GENERATORS” R. P. Jerrard; Power 
Appar. & Systems (A.I.E.E.) No. 12, pp 
665-670, June 1954. Mathematical treat- 
ment of the relation between the tempera- 
ture indicated by the detector and the 
true temperature of the copper in the 
winding. 
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. “TRANSFORMER NOISE MEASURE- 
MENT METHODS” Power Appar. & 
Systems (A.1.E.E.) No. 12, pp 683-692, 


June 1954. An AIEE Committee report. 
18 references. 
“A SCALING UNIT EMPLOYING 
MULTI-ELECTRODE COLD-CATHODE 
TUBES” K. Kandiah; Proc. Instn. Elect. 
Engrs. (London) Part 2, Vol. 101—-No. 81, 
pp 227-238, June 1954. Instrument em- 
ploying co'd cathode scaling tubes and 
trigger tubes in the main counting cir- 
cuits. Resolution 50 microseconds, power 
consumption of complete instrument 50 
watts. 
“A SENSITIVE PULSE TRIGGER CIR- 
CUIT WITH A STABLE THRESHOLD” 
K. Kandiah; Proc. Instn. Elect. Engrs. 
(London) Vol. 101—-No. 81, Part 2, pp 
239-247, June 1954. Circuit for either 
positive or negative pulses in which the 
sensitivity or threshold is not dependent 
on contact-potential variations in tubes. 
For a stability of 2%, threshold is less 
than 100 mv. 
“THE DEVELOPMENT OF A NEUTRON 
SPECTROMETER FOR THE INTER- 
MEDIATE ENERGIES” F. S. Goulding, 
J. C. Hammerton, M. G. Kelliher, A. W. 
Merrison and E. R. Wiblin; Proc. Instn. 
Elect. Engrs. (London) Part 2, Vol. 101 
No. 81, pp 248-261, June 1954. A descrip- 
tion of the time-of-flight neutron spec- 
trometer installed at the Atomic Energy 
Research Establishment at Harwell. 17 
references. 
“ROCKET INSTRUMENTATION FOR 
RELIABLE UPPER - ATMOSPHERE 
TEMPERATURE DETERMINATION” N. 
W. Spencer, H. F. Schulte, and H. S&S. 
Sicinski; Proc. IRE Vol. 42—-No. 7, pp 
1104-1108, July 1954. For determination 
of ambient atmospheric pressure and 
temperature at altitudes up to 70 km. 
“GLOSS MEASUREMENT OF HIGH- 
GLOSS PAPERS” V. G. W. Harrison and 
S. R. C. Poulter; Research (London) Vol. 
7—No. 4, pp 128-136, April 1954. The 
fifth article of a series in which the gloss 
grading of commercial papers is investi- 
gated with many individuals making visual 
gradings. The correlation between visual 
and instrumental gradings is discussed 
extensively. 
“APPLICATIONS OF SPECTROSCOPY 
WITH POLARIZED INFRA-RED RADI- 
ATION” A. Elliott; Research (London) 
Vol. 7—No. 6, pp 210-215, June 1954. 
Polarized infra-red radiation spectroscopy 
applied to problems of polypeptide and 
protein structure. 28 references. 
“AN ADIABATIC APPARATUS FOR 
THE STUDY OF SELF-HEATING OF 
POORLY CONDUCTING MATERIALS” 
Walter H. Raskin and Alexander F. Rob- 
ertson; Rev. Sci. Instr. Vol. 25—No. 6, 
pp 541-544, June 1954. Small automatic 
furnace for study of thermal decomposi- 
tion of combustible materials. After sam- 
ple has been brought to thermal equilib- 
rium at desired temperature furnace 
control, system automatically allows sam- 
ple to self-heat up to a temperature of 
500 C with small external heat less or 
gain while weight changes during test are 
continuously recorded. 
ANALOG COMPUTER 
FOR READING ELECTRON DIFFRAC- 
TION PATTERNS” W. R. McMillan; 
Rev. Sci. Instr. Vol. 25—No. 6, pp 545- 
547, June 1954. Uses the principle of the 
slide multiplier for reading electron dif- 
fraction patterns and computing the cor- 
responding crystal lattice spacings. 
“SOME PRACTICAL ASPECTS OF DIF- 
FUSION CLOUD CHAMBER OPERA- 
TION” Margaret H. Alston, A. V. Crewe, 
and W. H. Evans; Rev. Sci. Instr. Vol. 
25—-No. 6, pp 547-551, June 1954. Experi- 
mental problems arising in the operation 
of these devices are discussed with par- 
ticular attention to problems of cooling. 
“A FAST NEUTRON-SCINTILLATION 
SPECTROMETER” J. E. Draper; Rev. 
Sci. Instr. Vol. 25--No. 6, pp 558-562, 
June 1954. Experimental investigation of 
instrument employing two organic crys- 
tals in coincidence. 
“A HIGH PRECISION ELECTRON-DIF- 
FRACTION UNIT FOR GASES” L. O. 
Brockway and L. S. Bartell; Rev. Sei. 
Instr. Vol. 25-—-No. 6, pp 569-575, June 
1954. Electron-diffraction unit incorporat- 
ing a rotating sector making possible the 
accurate measurement of the intensity of 
electrons diffracted by free atoms and 
molecules. Instrument gives data suffi- 
ciently precise to permit calculation of the 
distribution of electrons in atoms and the 
amplitude of vibration of atoms in mole- 
cules as well as inter-atomic distances 
that are comparable in accuracy in suit- 
able cases to those obtained by microwave 
spectroscopy. 
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“A NEW APPARATUS FOR THE PAR- 
TITIONING OF EXPIRED AIR OF 
SMALL ANIMALS” Paul E. Palm, Ken- 
neth M. Cook, Jack H. U. Brown and 
Theodore Hatch; Rev. Sci. Instr. Vol. 25 
No. 6, pp 576-579, June 1954. Mechani- 
eal respirator with synchronized respira- 
tory partitioning valve for guinea pigs. 
Used for the separate determination of 
dust retention in the upper respiratory 
tract and deep lung spaces. 

“A STABLE WIDE-RANGE DC AMPLI- 
FIER” Franklin F. Offner; Rev. Sci. 
Instr. Vol. 25—No. 6, pp 579-586, June 
1954. Description of an ac-operated, dif- 
ferential push-pull, high-gain amplifier 
for biological applications. Response to 
30 Ke with maximum gain of 2.5x10° with 
provision for automatic rebalancing to 
reset the zero of the amplifier at 5 second 
intervals. 

“AN ANALYTICAL BALANCE FOR 
RECORDING RAPID CHANGES IN 
WEIGHT” Floyd A. Mauer; Rev. Sci. 
Instr. Vol. 25—-No. 6, pp 598-602, June 
1954. Modification of a conventional bal- 
ance by adding a solenoid and magnet, 
which together with suitable electronic 
equipment allows weight changes to be 
recorded automatically. Weight changes 
of from 10 milligrams full scale to 1.5 
grams full scale can be recorded. 
“MAGNETIC MEASUREMENT OF 
TORQUE IN A ROTATING SHAFT” 
Richard A. Beth and Wilkison W. Meeks ; 
Rev. Sci. Instr. Vol. 25—-No. 6, pp 603-607, 
June 1954. Experiments with torque 
measuring devices utilizing —_— 
tion effect in shaft under stud 

“DYNAMIC HEART- BODY. * SIMULA- 
TOR” Ernest Frank; Rev. Sci. Instr. Vol. 
25—No. 6, pp 611- 615, June 1954. High- 
speed electronic analog computer used in 
the analysis of body-surface voltages pro- 
duced by a fixed-position, variable-moment 
heart dipole. 

“CURRENT NOISE IN COMPOSITION 
RESISTORS” D. A. Bell and K. Y. Chong; 
Wireless Engr. (London) Vol. 31—No. 6, 
pp 142-144, June 1954. Discusses problem 
and gives information on effects of cur- 
rent density, geometry of resistor, and 
variations among nominally similar units. 
“A PLAN FOR STUDYING THE ACCU- 
RACY AND PRECISION OF AN ANA- 
LYTICAL PROCEDURE” Frederic J. 
Linnig, John Mandel, and Jean M. Peter- 
son; Anal. Chem. Vol. 26——-No. 7, pp 1102- 
1110, July 1954. Discusses chemical analy- 
sis procedure but much of the logic and 
some of the technique is applicable to 


other types of measurement. 16 refer- 
ences. 
“SHIELDED DROPPING MERCURY 


ELECTRODE FOR POLARIGRAPHIC 
ANALYSIS OF FLOWING SOLUTIONS” 
Walter H. Jura; Anal. Chem. Vol. 26 
No. 7, pp 1121-1123, July 1954. Construc- 
tion of a cell for continuous polarigraphic 
determination of electroactive materials in 
flowing solutions. Example of application 
to analysis of cyanide ions is given. 
“FLUOROSCOPE AND GEIGER COUN- 
TER FOR MEASURING ULTRAVIOLET 
ABSORPTION OF CHROMATOGRAMS” 
T. D. Price and P. B. Hudson; Anal. 
Chem. Vol. 26—No. 7, pp 1127-1132, July 
1954. Results of experiments with (a) 
halophosphate fluorscope and (b) stainless 
steel cathode Geiger tube as detectors in 
the 2400 to 3130 Angstrom range. 
“SELF-ABSORPTION CORRECTION IN 
CARBON-14 COUNTING” Edwin K. Gora 
and Frederick C. Hickey ; Anal. Chem. Vol. 
26—No. 7, pp 1158-1161, July 1954. De- 
velops a theory and indicates degree of 
agreement with experimental results. 

“A STATISTICAL STUDY OF THE PER- 
FORMANCE OF AN AINSWORTH MI- 
CROCHEMICAL BALANCE” James T. 
Waber and Gladys E. Sturdy ; Anal. Chem. 
Vol. 26—No. 7, pp 1177-1180, July 1954. 
Studies in the region approaching the 
practical lower limit of microchemical 
balance design. 

“TERMINOLOGY FOR DESCRIBING 
THE PERFORMANCE OF ANALYTICAL 
AND OTHER PRECISE BALANCES” L. 
B. Macurdy, etal; Anal. Chem. Vol. 26 
No. 7, pp 1190-1192, July 1954. The 1954 
report and recommendations of the Com- 
mittee on Balances and Weights of the 
A.C.S. Topics treated include sensitivity, 
readability, precision and accuracy. 11 
references. 

“HYDRAULIC DRIVES FOR CONTIN- 
UOUS PROCESS INDUSTRIES” Ransom 
Tyler; App. Hydraulics Vol. 7—No. 7, 
pp 64-68, July 1954. Inc:udes comments on 
speed comparison system and methods of 
slip compensation. 

“FIELD TESTING TECHNIQUES USING 
THE BONDED-WIRE STRAIN GAGE” 
Francis G. Tatnall; ASTM Bulletin No. 
199, pp 62-66, July 1954. Description of 
basic circuits, basic devices, and their 
application to measurement problems. 
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- “CAPITAL SAVINGS THROUGH AUTO- 


MATIC CONTROL” John Summerfield ; 


Automatic Control Vol. 1—No. 2, pp 4-8, 
Aug. 1954. Examples in a variety of in- 
dustries. 

“PRACTICAL LESSONS IN AUTO- 
MATIC CONTROL” Automatic Control 
Vol. 1—No. 2, pp 12-13, Aug. 1954. 12 
questions, with answers based on experi- 


ence of New Departure Division of General 
Motors. 
“AUTOMATIC LOGGING SPEEDS DATA 
REDUCTION” Automatic Control Vol. 1 
No. 2, pp 28-30, Aug. 1954. Illustrated 
description of a commercial system for 
automatic logging of pressure readings. 
“ON THE APPLICATION OF ANG- 
STROM’S METHOD OF MEASURING 
THERMAL CONDUCTIVITY” C. H. Bo- 
sanquet and R. Aris; Brit. Jour. App. 
Physics (London) Vol. 5—-No. 7, pp 252- 
255, July 1954. Utilizes a substantially 
square, periodic, wave of heat input in 
conjunction with a _ calculating method 
designed to eliminate the need for the 
Fourier analysis normally required. 
“SOME CONSIDERATION OF THE 
ERRORS OF BRIGHTNESS AND TWO- 
COLOR TYPES OF SPECTRAL RADIA- 
TION PYROMETER” E. C. Pyatt; Brit. 
Jour. App. Physics (London) Vol. 5—No. 
7, pp 264-268, July 1954. Derives expres- 
sion for the errors of both types and pre- 
sents a chart from which the errors can 
be calculated for any value of emissivity. 
Discusses the limitations of both types and 
advances an idea for a more refined type 
of ratio pyrometer. 
“BASIC THEORY AND EXPERIMEN- 
TAL VERIFICATION OF THE A-C 
GALVANOMETER” Thomas J. Higgins 
and William Kneen; Commun. & Elec- 
tronics (A.I.E.E.) No. 13, pp 235-241, 
July 1954. Review of previous work, dis- 
cussion of theory and results of experi- 
ments with two commercially available 
instruments. 
“THERMOCOUPLE-TYPE AMMETERS 
FOR USE AT VERY HIGH FREQUEN- 
CIES” O. G. McAninch; Commun. & 
Electronics (A.I.E.E.) No. 12, pp 241-245, 
July 1954. Theory, construction, and per- 
formance of instruments with ratings up 
to 8 amperes operating at frequencies to 


200 MC. 
“A DIGITAL DATA RECORDER FOR 
DENSE STORAGE OF CONTINUOUS 
VOLTAGES” Gerhard L. Hollander ; Com- 
mun. & Electronics (A.I.E.E.) No. 13, pp 
253-259, July 1954. Description of a digital 
device recording, for 8 minutes with 0.5 
per cent precision, one channel of 1600 
cycle bandwidth and eight channels of 200 
cycle bandwidth. Volume of instrument, 
500 cubic inches. 

EN- 


‘rost; Control 
, pp 44-48, Sept. 1954. 
pd a and applica- 

automatic control in one large 
company. 


“TROUBLE SHOOTING IN ADVANCE 
BY PROPER WIRING DESIGN” Gerald 
Weiss ; Control Engng. Vol. 1—No. 1, pp 
49-54, Sept. 1954. Practical suggestions for 
avoiding circuit troubles in instruments 
and controls. 

“AC STABILIZING NETWORKS” Alfred 
D. Gronner; Control Engng. Vol. 1—No. 
1, pp 55-57, Sept. 1954. Treated from the 
frequency response standpoint with a tab- 
ulation giving formulas for typical net- 
works. 

“GENERATING CONTROL FUNCTIONS 
PNEUMATICALLY” WwW. Caldwell ; 
Control Engng. Vol. 1—No. 1, pp 58-63, 
Sept. 1954. Classified by function, with 
detailed tabulations covering construc- 
tional details and operational equations 
for twelve generating units. 
“PROPORTIONING LIQUIDS AUTO- 
MATICALLY” Lawrence Lowy; Control 
Engng. Vol. 1—No. 1, pp 68-72, Sept. 1954. 
An illustrated review of the various avail- 
able types of equipment with comments 
on cost and accuracy 

“NEW TEC HNIQUES FOR HYDRAULIC 
SERVO DESIGN” James M. Nightingale; 
Control Engng. Vol. 1—No. 1, pp 73-78, 
Sept. 1954. Concentrates on factors per- 
taining to principal operating character- 
istics with some discussion on factors 
affecting stability. 

“HARMONIC CANCELLATION FROM 
COMPUTING VOLTAGE SOURCE IN 
SERVO ANALOGUE COMPUTERS” 
James Alman; Elec. Engng. Vol. 73—No. 
8, pp 711-713, Aug. 1954. Describes a 
method in which the effects of the har- 
monics are cancelled out by the injection 
of harmonics into the quadrature rejec- 
tion circuit of the servo system. 
“ELECTRICAL CIRCUITS FOR WEIGHT 
MEASUREMENT” Part 1, Gerald C. 


GINEERING” . 
Engng. Vol. No. 1 
An account - the 
tion of 


Mayer; Elec. Mfg. Vol. 54—No. 2, pp 
80-85, Aug. 1954. A short description of 
typical circuits, their components and 


characteristics. 
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PNEUMATICALLY 
POSITIONED 
ELECTRICAL 
COMPONENTS 


for 
THROTTLING CONTROL SERVICE 





The Cono Model EB Pneumatic Current 
Controller is a compact, pre-engi- 
neered, factory assembled final con- 
trol element used to automatically 
regulate voltage, current, inductance, 
capacitance, resistance or other elec- 
trical values. Used for— 


Speed control: 


, positioning rheostats 
in ‘tn motor field of D.C. 
motors. 


Furnace temperature control: 
. . . stepless control of 
voltage input to electric 
furnaces. 

Load control: 

D.C. current regula- 

tion for the control of 
saturable reactors. 
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NEW TOOL 


“ EAN ALGEBRA: 
Poe EQUIPMENT DESIGNERS” Vincent 


elly ; Elec. Mfg. Vol. 54—No. 2, pp 
sc101, , Amy 1954. Illustrates how famili- 
arity with Boolean techniques can speed 
the design of logical diagrams for complex 

ol circuits. 
SHOCK PROTECTION FOR INSTRU- 
MENT WINDOWS” A. D._ Bedrosian ; 
Elec. Mfg. Vol. 54—No. 2, pp 102-105, Aug. 
1954. Describes an electrical instrument 
window protector made from formed cellu- 
lose acetate butyrate sheet with graphite 
coating for anti-e'ectrostatic properties 
and a melamine coating for abrasion 
resistance. 


“THERMISTORS VS THERMOCOUPLES 
FOR TEMPERATURE MEASURE- 
MENTS” R. P. Benedict ; Elec. Mfg. Vol. 
54—-No. 2, pp 120-125, Aug. 1954. An 
evaluation of their comparative merits 
from the standpoint of calibration, thermal 


time lag, and stability over a 3-month 
period. rane 

“DESIGNING FOR RESISTANCE TO 
SHOCK AND VIBRATION” Part 2, 
Kenneth E. Woodward and Harold M. 
Forkois ; Elec. Mfg. Vol 54—_No. 2, pp 131- 
135, Aug. 1954. This concluding install- 


ment covers best location for components, 
structural requirements and component 
selection. (Previous reference No. 619.) 

“MOBILE METER LAB’ PROVIDES 
SAVINGS” J. A. Morris; Elec. Wld. Vol. 
142—No. 4, pp 91-93, July 26, 1954. De- 
scription of vehicle mounted watthour 


meter calibrating facility used by large 
utility. emis 
_ “DIGITAL SERVOMECHANISM CON- 


TROLS SHAFT POSITION” L. T. Thom- 
asson; Electronics Vol 27—-No. 8, pp 134- 
139, Aug. 1954. Accepts binary output 
signal and translates values to angular 
shaft position with accuracy of *0.1 per 


ent. 

‘ INDICATOR PROVIDES EX- 
PANDED SCALE” A. J. Strassman ; 
Electronics Vol. 27—-No. 8, pp 146-148, 
Aug. 1954. Features calibrating means for 
setting range interval and an additional 
circuit for measuring speed decay over 
measured interval during deceleration. 


“THERMISTOR NOMOGRAM” Victor W. 
Bolis; Electronics Vol. 27—-No. 8, p 179, 
Aug. 1954. Graphical solution of expo- 
nential relation describing nonlinear re- 
sistance-temperature characteristics of 
thermistors. 

“A SIMPLIFIED CIRCUIT AND CON- 


DUCTIMETRIC TUBE FOR CHEMICAL 
ANALYSIS AT LOW FREQUENCY” G. 
G. Blake; Electronic Engng. (London) 
Vol. 26—No. 317, pp 316-317, July 1954. 
Simple line-operated circuit without in- 
sulating transformer used in conjunction 
with a special design of electrical con- 
ductivity dip cell. 


. “RESEARCH AND TRAINING IN 


WORK STUDY—THE LABORATORY AT 
CRANFIELD COLLEGE” Engng. (Lon- 
don) Vol. 178—No. 4618, pp 140-143, July 
30, 1954. Includes a description of some 


of the instruments used for motion and 
fatigue studies. 
“HOW NORTHEASTERN USES TELE- 


METERING” Walter E. Rufleth; Gas Age 
Vol. 114—No. 3, pp 26-28, July 29, 1954. 
Short account of practices of large gas 
transmission company. 

“THE PHOTOCONDUCTIVE CELL’’ 
John E. Jacobs ; G-E Rev. Vol. 57—-No. 4, 
pp 28-31, July 1954. Characteristics and 
applications of cadmium sulfide and cad- 
mium selenide cells. 

“A DISCUSSION OF INSTRUMENTA- 
TION FOR DETERMINING SURFACE 
ROUGHNESS OF MACHINED PARTS” 
James F. Hagen and Earl E. Lindberg; 
G-M Engng. Jour. Vol. 1—-No. 7, pp 18-23, 
July-Aug. 1954. Concerned principally 
with tracer type instruments. 

“A RAPID HEAT METER THERMAL 
CONDUCTIVITY APPARATUS” J. D. 
Verschoor and Ada Wilber; Heat. Piping 
& Air Cond. Vol. 26—No. 7, pp 125-130, 
July 1954. For measurements of thermal 
insulation in the temperature range 150 F 
through 1,000 F. Apparatus uses standard 
type heat flow meters having thermo- 
couples embedded in plastic wafer; results 
are comparative, but obtained easily and 
reproducibly. 
TIME-PROPORTIONAL ELEC- 
TRONIC THERMOSTAT” Heat. & Vent. 
Vol. 51—No. 7, p 76, July 1954. Brief 
reference to arrangement devised at NBS 
for precise control of water baths, fur- 
naces, etc. See reference No. 426. 


- “INFRARED ANALYZER FOR MONI- 


TORING WATER CONTENT” F. W. 
Karasek and E. C. Miller; Ind. & Engng. 
Chem. Vol. 46——No. 7, pp 1374-1375, July 
1954, Instrument sensitized to 2.7 micron 
absorption band of water in liquid sulfur 
dioxide used as continuous water content 
monitor in sulfur dioxide—gas oil extrac- 
tion unit. Full scale span is 0.4 weight % 
water with accuracy of +0.01 weight %. 
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- “CONTINUOUS 


- “APPLICATION 


- “FIELD APPLICATION 


- “INSTALLATION 


. “INFRARED 


INFRARED ANALYZ- 
ERS” Glenn E. Smith; Ind. & Engng. 
Chem. Vol. 46—-No. 7, pp 1376-1377, July 
1954. Brief article describing operational 
details and characteristics of a negative 
filtering type analyzer for gas and liquid 
measurements. 

OF INFRARED NON- 
DISPERSION ANALYZER” L. Hollander, 
G. A. Martin and C. W. Skarstrom; Ind. 
& Engng. Chem. Vol. 46—No. 7, pp 1377- 
1381, July 1954. Discusses factors involved 
in applying commercial instrument to re- 
finery process streams, with particular 
reference to measurement of from 0 to 


10% isobutane in a Ci-Cs hycrocarbon 
stream. 
- “APPLICATION OF BICHROMATOR 


INFRARED DISPERSION ANALYZER” 
Abraham Savitzky and Donald R. Bresky ; 
Ind. & Engng. Chem. Vol. 46—No. 7, pp 
1382-1386, July 1954. A description of its 
application to process streams with cali- 
bration curves for several compounds and 
a discussion of the problem of sampling 
liquids in very thin (0.0005 inch) cells. 
OR INFRARED 
ANALYZERS” R. F. Wall, A. L. Giusti, 
J. W. Fitzpatrick and C. E. Wood; Ind. 
& Engng. Chem. Vol 46—-No. 7, pp 1387- 
1390, July 1954. Results of operating ex- 
perience with 17 instruments in an acry- 
lonitrile process plant. 

OF CONTINUOUS 
INFRARED ANALYZERS —SAMPLE 
TREATMENT” S. H. Walters; Ind. & 
Engng. Chem. Vol. 46—No. 7, pp 1390- 
1393. Emphasizes the importance of proper 
sample handling and gives suggestions for 
successful operation. 

GAS ANALYZER FOR 
BUTANE SPLITTER CONTROL” R. L. 
Martin and B. W. Thomas; Ind. & Engng. 
Chem. Vol. 46—-No. 7, pp 1393-1396, July 
1954. Covers application of a nondisper- 
sive type instrument for continuously 
monitoring isobutane from three 
parallel operating butane splitter columns. 
NONDISPERSIVE IN- 
FRARED ANALYZERS” Elliot H. Wood- 
hull, E. H. Siegler and Harold Sobcov; 
Ind. & Engng. Chem. Vol. 46—No. 7, pp 
1396-1400, July 1954. Description of pro- 
cedures for calibration of instrument in 
per cent concentration of one on compo- 
nent in a multicomponent gas stream. 
Method is applicable to nondispersive ana- 
lyzers using either selective or total radia- 
tion type detectors. 


losses 


- “PROCESS MONITOR MASS SPEC- 


TROMETER” J. K. Walker, A. P. Gifford, 
and R. H. Nelson; Ind. & Engng. Chem. 
Vol. 46—No. 7, pp 1400-1408, July 1954. 
Small, portable, 180 degree type of instru- 
ment designed primarily for continuous 
monitoring of one or more specific com- 
ponents in a process gas stream but also 


usable for batch analyses of light gas 
mixtures. 
- “ION RESONANCE MASS SPECTROM- 


ETER-INDUSTRIAL APPLICATIONS” 
W. A. Morgan, G. Jernakoff and K. P. 
Lanneau ; Ind. & Engng. Chem. Vol. 46 
o. 7, pp 1404-1409, July 1954. Account 
of the development, design and perform- 


ance, together with the industrial appli- 
eations of the instrument. 
- “RECORDING DIFFERENTIAL RE- 


FRACTOMETER” D. N. Campbell, C. G. 
Fellows, S. B. Spracklen and C. F. 


Hwang; Ind. & Engng. Chem. Vol. 46 
No. 7, pp 1409-1412, July 1954. Instru- 
ment utilizing transistors, has range of 


0.0003 refractive index units with a sensi- 
tivity of 3x10-° units. 


. “ULTRAVIOLET SPECTROMETER FOR 


AUTOMATIC CONTROL” G. G. Campbell 
and J. B. Codin; Ind. & Engng. Chem. 
Vol. 46—No. 7, pp 1413-1417, July 1954. 
Details of adaptation of commercially 
available instrument to on-stream analy- 
sis and control in a butadiene plant. 


. “AUTOMATIC SEDIMENT AND MOIS- 


TURE RECORDER” E. B. Delgass, J. M. 
Brooks, S. Kleinheksel, and A. E. Traver; 
Ind. & Engng. Chem. Vol. 46—-No. 7, pp 
1418-1422, July 1954. Continuously with- 
draws small sample of product under study 
from process and passes this sample 
through continuously moving strip of fil- 
ter paper. Sediment trace remaining on 
filter paper estimated by visual comparison 
with standard sample; moisture detected 
by measuring electrical conductivity of 
used filter paper. 


. “POTENTIOMETRIC INSTRUMENT FOR 


SULFUR DETERMINATION” Henry 
Landsberg and Edwin E. Escher; Ind. & 
Engng. Chem. Vol. 46—-No. 7, pp 1422- 


1428, July 1954. Utilizes cou!ometric titra- 
tion with electrolytically generated bro- 
mine, electronically controlled, to record 
trace quantities of oxidizable su!fur com- 
pounds in the range 0.1 to several hundred 
p.p.m. by volume in gases and atmos- 
pheres. 
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PNEUMATIC 
REGULATORS 
RELAYS—FILTERS 


AIRPAK FH-20 


Combination reducing- 
relief type regulator and 
air filter for use on 
services requiring clean, 
filtered air. Easy to 
install. Saves space. 





FH-20 


SERVICE REGULATOR H-20 


Small, heavy duty regulator capable of 
passing up to 10 CFM with inlet pressure 
of 90 psi, when set with a regulated 
pressure of 20 psi. 


PRECISION 
REGULATOR H-10 


Manual loading reducing- 
relief type regulator for 
small flow or dead-end 
service. Holds set pressure 
within close limits without 
“drift” regardless of up- 
stream pressure variations. 


DIFFERENTIAL REGULATOR H-I1 


Fixed (3 psi) differential pressure regulator 
used in purge assemblies to provide con- 
stant rate of flow of purging fluid. 


VACUUM REGULATOR VH-20 


Adjustable vacuum regulator comparable 
to H-10 Precision Regulator in sensitivity, 
accuracy and stability. Holds vacuum in 
the range of 30" abs. to 1" abs. within 
1/10 of 1" Hg. 





FILTER F-1 


Filters air supply to 
pneumatically operated 
instruments, air tools, spray 
painting equipment, etc. 
Small. Compact. Removes 
particles down to 
40 microns. 






F-1 


RATIO RELAY H-22 


Varies output pressure of cor.trol devices 
in predetermined ratio. Can be used as 
“booster” relay. 1:1, 1:2, 1:3, either 
direct or reverse. 


WRITE FOR CATALOG H-I. 
CC-403 


CONOFLOW CORPORATION 


2100 Arch Street + Philadelphia 3, Penna. 
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PNEUMATIC CYLINDER 
CONOMOTOR 


FOR VARIABLE SPEED DRIVES 








U.S. VARIDRIVE 





REEVES MOTODRIVE 


Small space requirements, long stem 
travel, high thrust capacity and fast 
speed of response make “Conoflow”’ 
the most widely used pneumatic oper- 
ator for automatically positioned vari- 
able speed drives. Cylinder Cono- 
motors are incorporated into the U.S. 
Varidrive, Reeves Motodrive, Link 
Belt P.I.V. Drive, Graham Variable 
Speed Drive and others, to continually 
correct operating speeds to compen- 
sate for process variations affecting 
flow, pressure, liquidlevel, tension, etc. 

CC-404 

Write for BULLETIN B-50 


CONOFLOW CORPORATION 
7100 ARCH STREET » PHILADELPHIA 3, PA. 
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- ‘*AUTOMATIC 


- “BECKMAN 


. “ROTARY KILN 


3. ‘‘MEASURING 


- “CALIBRATOR FOR DYNAMIC 


- “NEW 


- “BOOSTER 


INSTRUMENTATION 
FOR BENCH SCALE UNITS” E. R. 
Roth; Ind. & Engng. Chem. Vol. 46— No. 
7, pp 1428-1432, Ju'y 1954. Description of 
how adequate industrial control instru- 
mentation secures maximum information 
and performance from laboratory size 
equipment for catalyst evaluation. 
FLOW COLORIMETER” 
John F. Bishop and Ralph S. White; Ind. 
& Engng. Chem. Vol. 46—-No. 7, pp 1432- 
1435, July 1954. Construction of the in- 
strument, its characteristics, and results 
of field tests. 
INSTRUMENTATION” 
Ind. & Engng. Chem. Vol. 
1436-1441, July 1954. A 
description of the factors which affect 
product quality and their control by co- 
ordinated instrumentation. 
DROP SIZES IN 
SPRAYS” E. H. Taylor and D. B. Har- 
mon, Jr.; Ind. & Engng. Chem. Vol. 46 


W. E. Dixon; 
46--No. 7, pp 


No. 7, pp 1455-1457, July 1954. Construc- 
tion and characteristics of an instrument 
which combines drop freezing technique 


and Stokes’ law separation. 4 references. 


“FABRICATION AND PROPERTIES OF 
BERYLLIUM - COPPER MICRO 
SPRINGS” T. D. McMinn, Jr. and Wil- 


liam A. Cunningham; Instrument Mfg. 
Vol. 22—No: 4, pp 148-150, July-Aug. 
1954. Simple directions for forming and 
heat-treating small springs in the labora- 
tory and information on properties. 
*“*OBJECTIVE’ MEASUREMENTS WITH 
INSTRUMENTAL TESTS” D. Sheppard; 
Instrument Practice (London) Vol. 8— No. 
7, pp 600-605, July 1954. Some observa- 
tions on the accuracy of objective tests, 
the skill and temperament of the observer, 
the readability of various instruments and 
the presentation of data. 39 references. 
“THE MEASUREMENT OF PRESSURE 
FLUCTUATIONS IN FLUIDISED RE- 


ACTORS” G. A. Henwood and D. G. A. 
Thomas; Instrument Practice (London) 
Vol. 8—No. 7, pp 606-608, July 1954. De- 
scription of the application of a capaci- 


tance pressure gage to the measurement 
of 2-inch and 6-inch fluidised beds in the 
laboratory under various conditions. 


“A NOTE ON THE USE OF THE BAL- 


LISTIC GALVANOMETER” G. F. Tagg: 
Instrument Practice (London) Vol. 8& 
No. 7, pp 609-610, July 1954. Short note 


with curve giving correction factor for 
any value of damping. 
“MERCURY-THALLIUM THERMOME- 
TERS” Joseph Ehrenreich ; Instruments & 
Automation Vol. 27—-No. 7, pp 1070-1072, 
July 1954. An account of the history, con- 
struction, and characteristics of thallium 
amalgam-in-glass thermometers tested at 
temperatures down to 60C. 26 refer- 
ences. 


- “WEIGHING TECHNIQUES WITH ANA- 


LYTICAL BALANCES” Frank O. Deime! ; 
Instruments & Automation Vol. 27 No. 7, 
p 1073, July 1954. Brief description of the 
basic technique. 

PRES- 
SURE TRANSDUCERS” Raymond C. 
Baird, Robert L. Solnick, and James R. 
Amiss; Instruments & Automation Vol. 
27—No. 7, pp 1074-1075, July 1954. Uses 
a Bourdon tube, periodically flexed in a 
fully filled liquid system, to obtain a sinu- 
soidally varying pressure source for dy- 
namic tests. 
MOISTURE-SENSITIVE 
MENT FOR RELATIVE HUMIDITY” 
James W. Case; Instruments & Automa- 
tion Vol. 27--No. 7, pp 1076-1077, July 
1954. Tests on a scheme using the humidity 
response of a white pine shaving produced 
by various methods. 

“WATER AND WASTE TREATMENT 
BY pH, ORP, AND CONDUCTIVITY” 
W. Wesley Eckenfelder; Instruments & 
Automation Vol. 27--No. 7, pp 1082-1083, 
July 1954. Discussion of control principles 
involving pH, oxidation-reduction poten- 
tial, and electrical conductivity with typi- 
cal applications of each. 

CONTROL” Frank Revell; 
Instruments & Automation Vol. 27-- No. 
7, pp 1084-1085, July 1954. Details of a 
pressure-booster control system for a coke 
oven gas holder. 

“METHODS AND INSTRUMENTATION 
FOR AIR SAMPLING” Lawrence F. Dier- 
inger and W. T. Ingram; Instruments & 
Automation Vol. 27--No. 7, pp 1086-1089, 
July 1954. A review of methods currently 
in use with comments on problems still 
requiring attention. 27 references. 


ELE- 


- “VALVE POSITIONERS” Maynard Stra- 


der; Instruments & Automation Vol. 27 
No. 7, pp 1090-1091, July 1954. Brief 
article outlining principle of operation 
and applications. 


. “X-RAY FLUORESCENCE CUTS METAL 


ANALYSIS TIME” J. R. 
Age Vol. 174—No. 3, pp 108-110, July 15, 
1954. Account of experiences with com- 
mercially available equipment and a com- 
parison with wet analysis methods. 
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. “THE 


. “DECOMPOSITIONS 


. “MEASUREMENT 


" STRUMENT” 


. “MEASUREMENT 


' MICROPHOTOMETER” J. 


- “A LONG 


-“A FLEXIBLE 


ACOUSTIC 
ORIFICE 
FLOW” 


RESISTANCE OF 4 

TO STEADY-STATE 
John K. Wood; Jour 
Acoust. Soc. Amer. Vol. 26--No. 4, pp 
492-494, July 1954. Includes data on jp. 
compressible fluids for Reynolds numbers 
in the range 1 to 10%. 


PIPE 
FLUID 


OF INORGANIC 
SPECIMENS DURING OBSERVATIONS 
IN THE ELECTRON MICROSCOPE” 
Robert B. Fischer; Jour. App. Physies 
Vol. 25—No. 7, pp 894-895, July 1954. 
Observations, with micrographs and elec. 
tron diffraction patterns typical of results 
observed. 

“ARCING AT ELECTRICAL CONTACTS 
ON CLOSURE. PART V. THE CATHODE 
MECHANISM OF EXTREMELY SHORT 
ARCS” Paul Kislivk; Jour. App. Physics 
Vol. 25— No. 7, pp 897-900, July 1954, An 
analysis of what occurs on closure of 
electrical contacts with potential differ. 
ences less than the minimum sparking 
potential. 36 references. 


. “SHADOWING TECHNIQUE FOR ELEC. 


TRON MICROSCOPY —A_ POSSIBLE 
SUBSTITUTE FOR THE HIGH-VACUUM 
EVAPORATION TECHNIQUE” Alvin E. 
Bills and Robert Lefker; Jour. App. 
Physics Vol. 25— No. 7, pp 901-903. Utilizes 
thallium chloride immersed in _ distilled 
water as the shadowing material. 

OF THE CONDUC. 
TIVITY OF A JET FLAME” Fred Pp. 
Adler; Jour. App. Physics Vol. 25—No. 7, 
pp 903-906, July 1954. Outlines a method 
for conductivity measurement of extremely 
hot flames, pointing out the variations 
caused by sodium impurities. 

“A NEW PRESSURE-SENSING IN. 
Wallace E. Frank and 
Robert J. Gibson; Jour. Franklin Inst. 
Vol. 258—No. 1, pp 21-30, July 1954. Ca- 
pacitance type pressure element, used to 
measure the pressure exerted by an indi- 
vidual on his environment. In application 
a number of the elements are _ incorpo- 
rated in a pad or blanket to give values 
of pressure at discrete points with an 
accuracy of around 10%. 


. “G-MODULUS TEMPERATURE COEFFI- 


CIENT FOR BERYLLIUM COPPER 
WIRE” John T. Richards; Jour. Metals 
Vol. 6—No. 7, pp 827-828, July 1954. Short 
note including calculations for the modu- 
lus of torsion at various temperatures. 
OF ABSOLUTE 
SPECTRAL REFLECTIVITY FROM 1. 
TO 15 MICRONS” Joseph T. Gier, Robert 
V. Dunkle and Jerry T. Bevans; Jour. 
Optical Soc. Amer. Vol. 44 No. 7, pp 558- 
562, July 1954. Description of equipment, 
used with commercially available mono- 
chromator, for absolute spectral reflectiv- 
ity measurements. Preliminary _ results 
given for magnesium oxide, polished cop- 
per, molybdenum and gold. 

NEW PROJECTION-COMPARATOR 
T. Rozsa and 


C. G. Moon; Jour. Optical Soc. Amer. 
Vol. 44—No. 7, pp 562-565, July 1954. 
Constructional details of recently devel- 


instrument. 

PATH GAS ABSORPTION 
CELL” Robert G. Pilston and John U. 
White; Jour. Optical. Soc. Amer. Vol. 44 


oped commercial 


No. 7, pp 572-573, July 1954. Character- 
istics and construction of cell, having 4 
path length of 10 meters in 1.25 meter 


increments, designed for attachment to 
existing commercial instrument. 


. “ATOMIC CLOCKS AND FREQUENCY 


STANDARD ON AN AMMONIA LINE” 
Part 1, Koichi Shimoda; Jour. Phys. Soe 
Japan (Tokyo) Vol. 9——No. 3, pp 378-386, 
May-June 1954. A theoretical and experi- 
mental examination of the various causes 
of errors in an atomic clock utilizing the 
3-3 line of ammonia. 


SINGLE-CHANNEL 
J. M 


PULSE ANALYZER” F. Farley; 
Jour. Sci. Instr. (London) Vol. 31—No. 7, 
pp 241-245, July 1954. For measuring 
amplitude of voltage pulses in nuclear 


counting where input pulses ranging from 
0.2 to 1,000 microseconds are encountered. 


.“A CAPACITANCE DISPLACEMENT 
GAGE” W. M. Todd; Jour. Sci. Instr. 


(London) Vol. 31—No. 7, pp 246-247, July 
1954. Design to withstand severe dynamic 
loading, gage consists of two concentric 
cylinders, the inner member being move 
by the displacement under study. Capact 
tance change is 11 micro microfarads per 
inch movement of inner cylinder. 

“AN IMPROVED METHOD OF MEAS- 


URING DYNAMIC ELECTRIC  CON- 
STANTS USING ELECTROSTATIC 
DRIVE AND FREQUENCY-MODULA- 


TION DETECTION” H. Pursey and E. C. 
Pyatt; Jour. Sci. Instr. (London) Vol. 31 

No. 7, pp 248-250, July 1954. For meas 
urement of the natural longitudinal. reso 
nant frequencies of metal bar specimens, 
permitting values of the true isotropi¢ 
moduli to be determined to +0.1 per cent 
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OF MAKING 
VACUUM-TIGHT COOLABLE WINDOW 
SEALS FOR LOW TEMPERATURE OP- 


“A SIMPLE METHOD 


TICAL TRANSMISSION CELLS”  V. 
Roberts; Jour. Sci. Instr. (London) Vol. 
31—No. 7, pp 251-252, July 1954. Tech- 
nique involving cementing of the window 
to a thin soft copper diaphragm with 
“Araldite” cement, the diaphragm being 
subsequently sealed to the specimen cham- 
ber with Wood's metal. 


“AN IMPROVED X-RAY SHADOW 
PROJECTION MICROSCOPE” V. E. Cos- 
lett and H. E. Pearson; Jour. Sci. Instr. 
(London) Vol. 31—No. 7, pp 255-257, July 
1954. Utilizes an electron beam to produce 


a point source of X-rays, less than 1 
micron diameter. This article deals with 
the construction and operation of this 
source. An X-ray micrograph made by 
the shadow image method is shown. 

“CONTINUOUS GRAVIMETRIC PRO- 
PORTIONING SYSTEMS” R. P. Lowe; 


Mech. Engng. Vol. 76-—No. 8, pp 653-658, 
Aug. 1954. A general description of sys- 
tems in common use with typical applica- 
tions. 

“AUTOMATIC CARBON CONTROL” 
Harold Ipsen and Edward J. Rupert; 
Metal Prog. Vol. 66-—-No. 1, pp 98-102, 


July 1, 1954. Utilizes relationship of fur- 
nace dew point to carbon potential to 
automatically control carbon content of 


processed material. 

“MEASUREMENT OF PLANE SUR- 
FACE FINISH BY PHOTOMETRY” Jean 
M. Peters; Microtecnic (Lausanne) Vol. 
&8—No. 3, pp 119-126, 1954. Gives data on 
reflectance at various wave lengths as 
taken on recording spectrophotometer and 
comments on the usefulness of the method 
for the evaluation of fine surface finish. 
“MEASUREMENTS OF INTERNAL EN- 
ERGY IN COLD-WORKED METALS” 
F. Eugene; Microtecnic (Lausanne) Vol. 
8—No. 3, pp 127-134, 1954. Results of 
measurements by a thermo-electric method 
with the conclusion that internal energy 
is too small to be taken into consideration 
in analytical studies of metal cutting. 
“THE NECESSITY AND THE CONDI- 
TIONS FOR PRODUCING INTERNA- 
TIONALLY COMPARABLE ROCKWELL- 
C HARDNESS VALUES” K. Meyer; 
Microtecnic (Lausanne) Vol. 8 No. 3, pp 
138-148, 1954. An account of experiments 
made with various hardness testers and a 
discussion of the sources of error. 


. “NON-LINEAR BEHAVIOR OF FIL- 
TERED SERVOMECHANISMS” J. Loeb; 
Microtecnic (Lausanne) Vol. 8 No. 3, pp 


161-165, 1954. This first portion discusses 
principally (a) stability criteria of fil- 
tered non-linear servomechanisms, (b) 
transfer function of a relay with a dead 
zone. 7 references. 


- “SCINTILLATION COUNTING OF NAT- 


URAL URANIUM 
Axtmann and James 
onics Vol. 12--No. 7, pp 52-53, July 1954. 
Measurement method permitting (a) in- 
sertion of measuring foil in fuel without 
unduly depressing flux, (b) rapid counting 
of exposed sample. 

“AUTOMATIC SAMPLE CHANGER FOR 
WELL-TYPE SCINTILLATION COUN- 
TER” H. L. Demorest and J. H. Erickson ; 
Nucleonics Vol. 12— No. 7, pp 68-69, July 
1954. Information on modifications to com- 
mercially available equipment including 
details of lifting and turning mechanisms. 
“ON THE PRINCIPLES OF X-RAY DIF- 
FRACTION” A. G. de Boer; Philips Serv- 
ing Sci. & Ind. (Eindhoven) Vol. 1—No. 4, 
pp 4-11, July 1954. A general review of 
basic principles and commonly used 
methods. 

“A CALCULATION OF THE GEOMET- 
RICAL LINE WIDTH AND THE SPOT 
SIZE IN A FLAT PLATE X-RAY DIF- 
FRACTION CAMERA” S. A. Wrytzes; 
Philips Serving Sci. & Ind. (Eindhoven) 
Vol. 1—No. 4, pp 31-35, July 1954. Line 
width of Debye-Scherrer lines is calculated 
and presented in graphical form. 

“SIX BASIC SERVO CONTROL SYS- 
TEMS” Jack Andresen and Henry F. Col- 
vin, III; Prod. Engng. Vol. 25—No. 7, pp 
179-183, July 1954. Elementary diagrams 
of six systems with pertinent comments on 
their characteristics, followed by a section 
discussing response problems and _ their 
solution. 


FOILS” Robert C. 
S. Stutheit; Nucle- 


- “SIMPLIFIED CALIBRATION OF PHO- 


TOELASTIC MODELS” James H. Flana- 
gan ; Prod. Engng. Vol. 25—No. 7, pp 
201-203, July 1954. Shows a nomogram 
which permits determination of the fringe 
constant by means of a single load on a 
disk in diametral compression. 

“MOISTURE DETERMINATION IN RE- 
FRIGERANT-OIL SOLUTIONS BY THE 
KARL FISCHER METHOD” F. T. Reed: 
Refrig. Engng. Vol. 62—No. 7, pp 65-67, 
July 1954. Detailed instruction for the 
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. “INEXPENSIVE 


analysis method which require about one 
hour's time. 


GAMMA DETECTOR” 
Donald R. Cone and David W. Garbellano ; 
Rev. Sci. Instr. Vol. 25—-No. 7, pp 632- 
635, July 1954. Consists of two gamma- 
activated crystals in a light, tight con- 
tainer which is held to observer's eye for 
reading. Range 10 R per hour to about 100 
R per hour. 

“AN AUTOMATIC SYSTEM FOR THE 
STUDY OF CATALYTIC REACTIONS 
INVOLVING GASES” K. W. Hannah, M. 
J. Joncich and Norman Hackerman; Rev. 
Sci. Instr. Vol. 25—No. 7, pp 636-639, 
July 1954. Description of system designed 
for study of catalytic combination of hy- 
drogen and oxygen on a submerged cata- 
lyst under controlled conditions. 


- “DETERMINATION OF TRANSIENT 


FLAME TEMPERATURES” George W. 
Bauserman, Charles H. Prien, and Thomas 
Zandstra; Rev. Sci. Instr. Vol. 25—No. 7, 
pp 640-643, July 1954. Utilizes a photo- 
electric modification of the line-reversal 
method to detect 25 degrees K temperature 
eee between 1,540 and 3,100 de- 
grees K 


- “A MASS SPECTROGRAPH FOR THE 


ANALYSIS OF SOLIDS” N. B. Hannay ; 
Rev. Sci. Instr. Vol. 25—No. 7, pp 644- 
648, July 1954. Double focusing instrument 
for the analysis of low concentrations of 
impurities. Bulk concentrations below 0.1 
ppm and surface contaminants of less than 
0.1 monolayer are detectable in short ex- 
posures using a photographic plate. 


“A HIGH-SPEED AIR-DRIVEN SHUT- 
TER FOR CONTROLLING EXPOSURES 
TO A CONVERGENT BEAM OF HIGH 
INTENSITY THERMAL RADIATION” 
R. P. Day, R. L. Hopton, and A. C. 
Schmidt; Rev. Sci. Instr. Vol. 25—No. 7, 
pp 654-660, July 1954. Two-bladed shutter 
to pass square wave pulses of energy. 
Blades open or close in less than 0.01 sec. 
and are so designed that all parts of target 
receive equal exposure. 


“AN IMPROVED MASS SPECTROME- 
TER ION SOURCE” Oliver A. Schaeffer ; 
Rev. Sci. Instr. Vol. 25—No. 7, pp 660-662, 
July 1954. Description of a construction 
which (a) reduces the contribution of ions 
from thermal decomposition products on 
the filament and reduces the contribution 
of background peaks and (b) embodies an 
improved magnetic field structure. 


“ABSOLUTE WATER FLOW CALORI- 
METER FOR THE MEASUREMENT OF 
INTENSE BEAMS OF RADIANT EN- 
ERGY” A. B. Willonghby ; Rev. Sci. Instr. 
ERGY” A. B. Willoughby ; Rev. Sci. Instr. 
Vol. 25—-No. 7, pp 667-670, July 1954. For 
measurement in the range 5 to 300 calories 
per square centimeter per second. 

“THE ‘MECHANICAL PARTICLE,’ AN 
ANALOG COMPUTING MACHINE” Bay- 
ard Rankin; Rev. Sci. Instr. Vol. 25—-No. 
7, pp 675-678, July 1954. Device for solv- 
ing the equations of motion of a charged 
particle in a two-dimensional magnetic 
field. 

“A CHRONO-INTERFEROMETER FOR 
MEASURING GAS DENSITY DURING 
TRANSIENT FLOWS” C. W. Curtis, R. 
J. Emrich and John Mack ; Rey. Sci. Instr. 
Vol. 25—No. 7, pp 679-682, July 1954. 
Absolute instrument capable of measuring 
density changes over range of approxi- 
mately 10-° to 10-5 gram per cc. 
“ADAPTATION OF A GEIGER-COUN- 
TER X-RAY DIFFRACTOMETER FOR 
HIGH-TEMPERATURE INVESTIGA- 
TIONS” P. Chiotti; Rev. Sci. Instr. Vol. 
25—No. 7, pp 683-688, July 1954. Modifica- 
tion of a commercially available instru- 
ment to obtain diffraction patterns up to 
1,600 C and at pressures from 2x10-° to 
3x10-> mm Hg. 

“A SCINTILLATION COUNTER FOR 
FAST NEUTRONS” L. W. Seagondollar, 
K. A. Esch, and L. M. Cartwright; Rev. 
Sci. Instr. Vol. 25-——-No. 7, pp 689-691, 
July 1954. Description of a method of 
suspending ZnS powder in a plastic which 
cures without the addition of heat. 

“A MULTIPLE-WIRE PROPORTIONAL 
COUNTER FOR FAST NEUTRON DE- 
TECTION” C. R. Sun and J. Reginald 
Richardson ; Rev. Sci. Instr. Vol. 25——No. 
7, pp 691-694, July 1954. CHa filled at 
atmospheric pressure and operating at 
3,400 V, counter detects neutrons up to 
10 Mev. 

“NEW GONIOMETERS FOR SINGLE- 
CRYSTAL NEUTRON DIFFRACTION 
STUDIES” R. Pepinsky, B. C. Frazier 
and M. L. Mikeown; Rev. Sci. Instr. Vol. 
25—No. 7, pp 699-703, July 1954. Small 
compact structure utilizing either a scin- 
tillation counter or miniature BFs counter. 
Rotation accomplished by servo motors 
with provision for future introduction of 
automatic crystal and detector setting. 
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Employers are invited to submit list- 
ings for this free service. Announce- 
ments for ‘‘Positions Wanted” are not 
published. Write to Instrument Society 
of America, 1319 Allegheny Avenue, 
Pittsburgh 33, Pa. 


FIELD ENGINEERS—Growing young com- 
pany in nucleonic field manufacturing indus- 
trial measurement and control equipment. 
Young graduate engineers will handle applica- 
tion and service engineering in customers’ 
plants. Unmatched progress potential for super- 
visory or sales engineering position. Box 990. 
ELECTRONIC DEVELOPMENT ENGINEERS 
—Growing nucleonic company needs capable 
development engineers with experience in lay- 
out of circuits, packaging and testing of elec- 
tronic components. Columbus, Ohio Box 991. 
SALES ENGINEER—No field offers greater 
immediate and future sales prospects than the 
nuclear measurement and control equipment 
field. Need graduate engineers with successful 
experience selling capital goods. Location in 
midwest, southern U. S., and Canada. Salary 
and commission. Box 992. 

PROJECT ENGINEER. Graduate EE with ex- 
perience in project administration to head auto- 
matic controls project for nuclear measurement 
and conirol manufacturing company. Excep- 
tional growth opportunity. Box 993. 

DESIGN ELECTRICAL ENGINEER—The Re- 
search and Development Department of a large 
corporation requires a graduate electrical engi- 
neer with five or more years of experience to 
take responsible charge of the design of con- 
trol circuits, instrumentation and electronics 
as applied to manufacturing and processing 
equipment, in the fast growing synthetic fiber 
field. This corporation is a major producer of 
the synthetic fibers, Acrilan and nylon. Loca- 
tion at Decatur, Alabama, a town of 25,000 in 
the Tennessee Valley. Box 994. 
MANUFACTURING REPRESENTATIVE — 
located in Baton Rouge area. Commission basis. 
Some E. E. background. Established repre- 
sentative business. Box 995. 
INSTRUMENTATION ENGINEERS AND 
TECHNICIANS—Positions available for sev- 
eral Flight Test Instrumentation Engineers and 
Technicians, experience in Flight Test of allied 
types of Instrumentation. Electrical back- 
ground and desire to specialize in Flight Test 
Instrumentation in expanding and advancing 
organization. Box 996. 

MASS SPECTROMETEC TRAINING—5 years’ 
experience in operation and mniintenance of 
Mass Spectrometec. B. S. in Chemical Engi- 
necring, Chemistry or Electronics. Box 997. 
ELECTRONICS ENGINEERS; PHOTO-OP- 
TICS—PHYSICISTS—Experience desirable but 
not necessary. B. S. or better desirable but not 
required. Location—Florida. Box 998. 
PHYSICIST, ELECTRICAL DEVELOPMENT 
ENGINEER—U. S. Civil Service. Minimum 
education—Bachelor degree in Physics or E. E. 
Box 999. 

RESEARCH PHYSICIST—Design of electronic 
control equipment for use with light precision 
instruments. Ingenuity in experimental elec- 
tronic and general physics. Experimentation is 
essential. B.A. or B.S. with major in Physics 
or E. E. with strong minor in Physics. M.S. or 
Ph.D. desirable, but not essential if background 
and experience are adequate. Box 1000. 
PHOTOGRAMMETRIC SALES-ENGINEER — 
Location, Lansing, Michigan, and travel. Ex- 
perience: Photography-photogrammetry; Civil 
Engineering; Surveying; Camera  Controls- 
Timing instruments. Particularly interested in 
Forestry field but can use man qualified in 
other fields. Box 1001. 

PHYSICIST (Trainee). College graduate. No 
experience. 20 to 25 openings. Box 1002. 
ELECTRONIC ENGINEER —B.S. degree. 
Vacancies in several grades. Box 1003. 
MECHANICAL ENGINEER—GS 5, 7, 9, 11. 
Progressive experience in accordance with 
grade. To work on thermal conductivity and 
heat transfer measurements; calorimetric 
measurements; test of pneumatic equipment. 
Box 1004. 

ENGINEERING POSITIONS—Positions avail- 
able in fields of Instrumentation, Electronics, 
Mechanisms, Structures of Aerodynamics. Loca- 
tion, Seattle. BS in Engineering from accred- 
ited college or university. Box 1005. 

SENIOR ENGINEER—Minimum of 10 years 
on Electro-Mechanical Industrial Instrumenta- 
tion—Low Frequencies—High precision. Must 
have broad all around experience. Systems, 
Circuitry, Magnetics, Hardware. Knowledge of 
Engineering Mechanics helpful. Must have 
demonstrated abilities in leadership and ad- 
ministration and be able to work well in hori- 
zontal organization. MSEE preferred or BSEE 
with outstanding record. An opportunity on 
the ground floor in a growth situation with a 
a division of an established company. Box 
1006. 
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RESEARCH ENGINEERS—BS Mechanical En- 
gineering or Aeronautical Engineering. Several 
years’ experience in rocket propulsion systems 
and missile analysis. To perform analytical cal- 
culations on rocket motors, propulsion systems 
and missile applications. Box 1007. 


SENIOR RESEARCH ENGINEERS—BS, Me- 
chanical Engineering or equivalent. Several 
years’ experience in rockets, power plants, or 
thermodynamic analysis. Familiar with pro- 
gramming, coordination, liaison sales engineer- 
ing type of person. To perform analysis and 
preliminary design calculation of advanced 
rocket propulsion systems. Box 1008. 

SENIOR DESIGN ENGINEERS—BS in Engi- 
neering or equivalent. Several years’ experience 
in rocket propulsion or aircraft engine design 
with some experience in making preliminary 
design drawings. To prepare preliminary de- 
sign drawings of rocket engines. Box 1009. 


JUNIOR RESEARCH ENGINEERS—BS, Elec- 
trical Engineering (Power or Industrial option, 
not electronic). No experience required. To 
work on ground equipment, consoles for start- 
ing rocket engines, circuitry, etc. Box 1010. 


JUNIOR RESEARCH ENGINEERS—Engineer- 
ing degree with “B”’ average or better. Ex- 
perience preferably in hydraulic or pneumatic 
control systems, valves, pressure regulators, and 
pressure vessels. To perform analysis and de- 
sign calculation on hydraulic or pneumatic 
control systems, gas generators, and heat ex- 
changers. Box 1011. 


RESEARCH ENGINEERS: BS, Mechanical 
Engineering or equivalent. About 7 to 10 years’ 
applicable experience, preferably of a widely 
diversified stress nature. To perform detail 
stress analysis of major assemblies, including 
the most difficult associated mathematical and 
engineering processes; devise and direct meth- 
ods of attack on the unusual structural prob- 
lems involved, and direct performance of proof 
tests. Box 1012. 


SENIOR RESEARCH ENGINEERS—BS in 
Mechanical Engineering or Chemical Engineer- 
ing. Minimum of six years’ experience, two 
years preferably in design and development of 
rocket thrust chambers or similar combustion 
devices. To perform anlaysis and establish de- 
sign specifications related to development of 
large rocket thrust chambers and similar com- 
bustion devices. Box 1013. 

JUNIOR DESIGN ENGINEERS--BS in Engi- 
neering or equivalent. One year’s experience in 
piping, pressure vessels, and processing plant 
structures. To prepare drawings for specifica- 
tions of construction and modifications of 
propulsion test facilities. Box 1014. 


DESIGN ENGINEERS—BS in Engineering or 
equivalent. Three years’ experience in piping, 
pressure vessels, and processing plant struc- 
tures. To prepare drawings and specifications 
for construction and modification of propulsion 
test facilities. Box 1015. 


JUNIOR DESIGN ENGINEERS—BS in Me- 
chanical Engineering or equivalent. One year's 
experience in aircraft or automotive design, 
specializing in engines, valves, turbines and 
powerplant installations. Major detail design 
of rocket propulsion systems. Box 1016. 


DESIGN ENGINEERS—BS, Mechanical Engi- 
neering or equivalent. Three years’ experience 
in aircraft powerplant design with experience 
in piping and structures. Design layout work 
on rocket propulsion feed, gas generation and 
control systems. Box 1017. 


SENIOR DESIGN ENGINEERS—BS in Me- 
chanical Engineering or equivalent. Five years’ 
experience in aircraft powerplant design with 
experience in piping and structures. Design 
layout work on rocket propulsion feed, gas 
generation and control systems. Box 1018. 


JUNIOR DESIGN ENGINEERS—BS, Mechan- 
ical, Electrical, Industrial or Aeronautical 
Engineering. Equivalent experience in installa- 
tion of test equipment or test operation if no 
degree. To perform test engineering tasks in 
conjunction with test of rocket engines or facil- 
ity test equipment. To test installation and 
write test precedures and test reports. Box 1019. 


RESEARCH ENGINEERS—BS, Mechanical or 
Electrical Engineering or equivalent. Approxi- 
mately two years’ experience besides degree; 
engine test, equipment test or similar. Should 
have had responsible charge or conducted a 
test program of sufficient magnitude to involve 
the work direction of several other persons. 
Must be able to work with other people and 
coordinate their efforts. To conduct tests of 
rocket engines and components, such as valves, 
pumps, gas generators. Assist in design of 
test systems, direct the installation or modifica- 
tion ef those systems, data analysis and report 
writing. Box 1020. 


INDUSTRIAL PRODUCTION MANAGER—A 
person to take complete responsibility for sales 
and promotion of new as well as established 
products for use in a wide variety of indus- 
tries. Dynamic sales personality capable of 
assuming broad executive responsibility. Box 
1021. 


INSTRUMENTATION ENGINEERS—To de. 
sign circuits and instrument modifications and 
installation to enable measurement of pres- 
sures, temperatures, RPM, fuel flow, electrical 
quantities, vibrations, etc., using Oscillographs, 
Dual Range Brown Temperature Recorders, 
Self-Balancing Potentiometers and Photo-Re. 
corders in Flight Testing or Turbo Jet Engines 
Box 1022. : 
DESIGNER-DRAFTSMAN. Excellent oppor. 
tunity for high school plus graduate with 
experience in panel board design, including 
structural, tubing and electrical. General prog. 
ess instrumentation background. Some tank and 
frame design. Location, Hatboro, Pa. Box 1023, 


INSTRUMENT MECHANIC—Ist class. Knowl. 
edge of recording potentiometers, pneumatic 
control, pressure gauges and mechanical re. 
corders—calibration and maintenance. High 
school or equivalent Physics, mathematics 
Location, Philadelphia, Pa. Box 1024. : 
ECONOMICS ENGINEER—Prefer 2-4 years’ 
instrument experience or some other engineer. 
ing experience. Would like some electronics 
background. B.S. in either Electrical Engineer. 
ing or Physics. Prefer graduate work in eco. 
nomics, business administration, etc., or some 
equivalent experience. MBA desirable. Loca- 
tion: Philadelphia, Pa. Box 1025. 

SALES ENGINEER—For electronic computers, 
Diversified contact with engineering data proc. 
essing. B.S. in engineering required. Location: 
Philadelphia, Pa. Box 1026. 

APPLICATION ENGINEER—Instrument En. 
gineer or technician in refinery or chemical 
plant, familiar with application and specifica- 
tion of instruments. At least two years of 
engineering college or equivalent. Location: 
Northeast Philadelphia, Pa. Box 1027. 
PHYSICISTS, ENGINEERS and DESIGNERS 
—Processing experience in the research, devel- 
opment and/or design of the following: servo- 
mechanisms, optics, computing devices, control 
systems, microwave techniques, oscillators, 
amplifiers, detectors, modulators. Salary com- 
mensurate with applicant’s education and ex- 
perience. Box 1028. 

DESIGN ENGINEER—Graduate M.E. or equiy- 
alent with instrument engineering experience 
or product design experience. Position involves 
the original design of pneumatic instrument 
mechanisms with supervision over detail drafts- 
men and model makers in the development of 
projects. Salary open, depending on qualifica- 
tions. Location: Hatboro, Pa. Box 1029. 
SALES ENGINEER—Man required with col- 
lege, technical or high school equivalent. Sales 
experience preferred but not required. Electri- 
cal and mechanical indicating controlling re 
cording instruments for speed, light, time, 
power, etc. Albany, N. Y. area. Box 1030. 
INSTRUMENT MECHANICS — Require men 
with four or more years’ experience on Process 
Control instruments. Alabama. Box 1031. 
CONTROLS ENGINEER—For new supersonic 
wind tunnel facility. B.S. in Electrical, Mechan- 
ical or Chemical Engineering or equivalent. 
Five to ten years of varied instrument and 
controls work, including design systems, analy- 
sis, installation and servicing of electronic, 
hydraulic and pneumatic control equipment 
desirable. Box 1032. 

APPLICATION ENGINEER — Several years’ 
maintenance of process control instruments or 
as sales engineer. M.E. or E.E. degree desirable 
but not essential. Box 1033. 

DISTRICT SALES ENGINEER—To work di- 
rectly under home office. Experience required. 
Process control instrumentation, sales and serv- 
ice. B.S. in engineering, M.E., E.E. or Chemi- 
cal Engineering. Box 1034. 

DEVELOPMENT ENGINEER — Servo elec 
tronic and/or hydraulics. Five years’ experience 
in servos or application of controls required. 
M.E. or E.E. desirable. Box 1035. 
ELECTRICAL ENGINEER—Design and De 
velopment. Require man with three to ten 
years of experience with a B.S. in E.E. Box 


1036. 

INSTRUMENT TECHNICIAN—Man required 
with five or more years’ experience with indus 
trial instrument maintenance, electronic, pnet- 
matic, hydraulic, scales, pH measurement and 
control. High school education required. Box 
1037. 

TELEMETERING or ELECTRONIC ENGI 
NEERS — Background in_ telemetering, 
handling, radar, computers, servo mechanisms 
or circuit and system design. Graduate engineet, 
BS in EE preferred. Box 1038. 
INSTRUMENTATION ENGINEER — Aircraft, 
design or application. Background in instr 
ment design or application. Experience in 
physical measurements desirable. Graduate 
Engineer—Physics—EE or AERO. Box 1039. 
SERVICE AND APPLICATION ENGINEERS 
—To install and service spectrographs, quanto 
meters. Recent college graduates without ¢% 
perience satisfactory. Physics, chemistry de- 
sirable, although experience could substitute. 
Experience required: Electronics and/or chem- 
ical spectrographic or physics. Practical knowl- 
edge of electronics desirable, also knowledgé 
of emission spectroscopy. Some travel involved. 
Location: district offices in Pittsburgh, Detroit, 
New York. Box 1040. 
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ENT REPAIRMAN (Mechanic, Ist 

ed ory have five years’ experience as 
instrument repairman on all major types of 
electronic and penumatic recorders and con- 
trollers for flow, pressure, temperature and 
liquid level. High school graduate desirable. 
Box 1041. 
INSTRUMENTATION AND CONTROL ENGI- 
NEER—Three to five years’ experience in in 
strumentation and process control in the petro- 
leum or petrochemical industry. BS (EE) mini- 
mum education required. Location, Southern 
California. Box 1042. 


IGNER OR DRAFTSMAN—Experience on 
oe Recorders required. Box 1043. 


CATION ENGINEER — Several years’ 
ees applying instruments to chemical 
and/or petroleum processing equipment. Engi- 
neering degree required. Box 1044. 

JFACTURER’S REPRESENTATIVE — 
agg Coast Territories, prefer established 
organization with three to six field men. Handle 
electronic components or instruments related 
to electrical field. Must have knowledge or 
background in miniaturized circuitry. Product 
is potentiometer trimmers. Prefer a sales or- 
ganization with three to six men giving con- 
centrated coverage of a small territory. Organ- 
jzation should have men_ with technical 
experience and good field contacts. Box 1045. 


SENIOR DEVELOPMENT ENGINEER — 
Heavy experience—elecironics, servo systems, 
computers, systems analysis. Degree required— 
EE—Physics. A small company with good 
growth possibilities. Box 1046. 


SENIOR E™ GINEER — Experience required: 
Electronic ~.atrol development, servo develop- 
ment desirable. BS—EE desirable. Position in 
the Instrumentation and Control Section of the 
Research Laboratory. Box 1047. 


INDUSTRIAL PRODUCTS MANAGER — 
Location, Boston, Mass. Man between the ages 
of 30 and 40. Degree in Technical Field, pre- 
ferably E.E. Experience: Field and Home office 
sales experience in industrial electronic equip- 
ment. Box 1048. 

ELECTRICAL DESIGN ENGINEER and 
MECHANICAL DESIGN ENGINEER—Posi- 
tions open for men who are qualified in Me- 
chanical or Electrical Design Engineering, who 
have had experience of servo controlled instru- 
ments, servo mechanisms and electrically con- 
trolled devices, who are also qualified to do 
packaging of electronic components or systems 
development of complex electromechanical in- 
struments. Box 1049. 


MECHANICAL ENGINEER—Graduates with 
production shep experience, qualified to analyze 
drawings for production economy, tolerances, 
finishes, etc. Box 1050. 


SENIOR ELECTRONIC ENGINEER—A per- 
son who has had some experience in the devel- 
opment and design for special or experimental 
transformers, to perform research and design 
on special transformers. Box 1051. 


DEVELOPMENT ENGINEER — Excellent op- 
portunity for an engineer for the development 
of electromechanical control devices for indus- 
trial and aircraft uses. Applicant should have 
sufficient background to develop a project from 
a function specification to manufacturing draw- 
ings. Small progressive company, excellent op- 
portunity for advancement. Box 1052. 


SALES ENGINEERS—For a person with good 
personality who has had experience in Vibra- 
tion. Selling vibration test equipment to such 
users as—Governmental Agencies, Airframe 
Manufacturers, Equipment Manufacturers and 
Industrial Laboratories. Travel in the U. S. 
BS, EE, with electronic experience. Box 1053. 


ENGINEERS FOR EXPERIMENTAL ENGI- 
NEERING LABORATORY — Engineers and 
technicians able to work with vibration prob- 
lems and do testing of prototype vibration 
exciters. Testing of both large and small ampli- 
fiers; servo tests, and other types of control 
systems. Must have intimate knowledge of in- 
renemtation. BS degree in ME or EE. Box 


TECHNICIAN FOR EXPERIMENTAL ENGI- 
NEERING LABORATORY —To work with 
Vibration problems and do testing of prototype 
vibration exciters. Testing of both large and 
small amplifiers; servo tests; and other types 
of control systems. Requires an intimate knowl- 
e of instrumentation. Two years of college 
training toward a BS degree preferred. Labora- 
tory experience will be considered in lieu of 
educational requirements. Box 1055. 


Henne SERVICE ENGINEERS—Travel—U. S. 
— tial checkout on customers’ premises, of new 
ibration Test Equipment. Consists of electro- 
magnetic vibration exciters, power amplifiers, 
rotating power supplies, meters, servo systems 
and cycling systems. Field Service of older 
oe pment. Non-traveling : Checkout in plant, 
: new equipment before shipment to cus- 
ma In-plant repairs and service to older 
equipment. Prefer BS, EE, degree, but equiva- 
ent experience acceptable. Electronic experi- 
ence necessary. Box 1056. 
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ELECTRONICS PROJECT ENGINEER — To 
handle electrical design and development proj- 
ects related to the instrumentation and control 
of electromagnetic vibration test equipment. 
Projects are diversified and require the correla- 
tion of problems related to servomechanisms, 
audio and sub-audio circuitry, feedback ampli- 
fiers, rotary equipment, high power amplifiers, 
and electromechanical transducers. MS in EE, 
three years’ electronic and electromechanical 
experience. Box 1057. 


MECHANICAL ENGINEER—Experience: five 
to ten years’ design, development, precision 
electro-mechanics, instruments. BSME or equiv- 
alent. To handle complete program from con- 
ception. Box 1058. 


PHYSICIST—Development work in problems 
related to spectroscopic instruments. BS degree 
with five years’ experience, MS degree with 
three years’ experience, or PhD degree in re- 
lated fields. Box 1059. 


PRODUCT ENGINEER—Design electrical and 
electronic sub-assemblies for industrial and 
laboratory instruments for production. Four 
years’ industrial experience in electronic design 
or engincering or two years’ experience with 
two or more years of education towards BS, 
EE. Box 1060. 


MECHANICAL ENGINEER — Production En- 
gineering. Responsible for directing, designing, 
fabricating and testing of electro-optical 
mechanical devices, conforming to military 
and/or commercial specifications. BS, ME, or 
equivalent with five to ten years’ engineering 
experience in instrumentation or allied fields. 
Box 1061. 

PHYSICIST or ELECTRICAL ENGINEER— 
Research and development of medical instru- 
ments in the infrared field. MS degree with 
four years’ experience or PhD with two years’ 
experience in the _ scientific instrumentation 
field involving optics and electronics. Box 1062. 


PHYSICIST (Optics)—The postion involves re- 
search and development in optics as pertains 
to scientific instrumentation. Initial problems 
would probably be in aspherics. BS degree with 
three years’ experience. MS degree with two 
years’ experience, or PhD in the optics field. 
Box 1063. 


PHYSICIST—Some experience in research and 
development, including vacuum tube and/or 
transistory circuits, transducers or other instru- 
ment components. At least a BS. Box 1064. 


INSTRUMENT APPLICATION ENGINEER— 
Process experience in heavy chemical or food 
processing industry and/or instrument appli- 
cation experience. Advanced degree or BS in 
Chemical, Electrical or Mechanical Engineering. 
Box 1065. 


PRODUCT DESIGN ENGINEER (Electrical)— 
Minimum six to eight years in design and elec- 
tronic equipment. Specialized experience in 
fields such as servo-mechanisms, computers or 
U.H.F. Circuitry desirable. May be required 
to direct the work of Junior Engineers. Elec- 
trical Engineering degree or equivalent. Box 
1066. 

PROFESSIONAL ENGINEER—East USA, ex- 
tensive travel. Sales, Customer contact. Some 
experience in allied field, i.e., flight test data 
reduction or instrumentation, etc. Single. E.E. 
or Mathematics, or Physics Major with some 
electronics background. Ability to work on his 
own with little supervision. Have potential to 
supervise our eastern office as it grows. Box 
1067. 

DESIGN DRAFTSMAN — Pneumatic instru- 
ments for controlling transmitting, etc. Usual 
variable such as pressure, temperature, flair, 
etc. for several years either designing or test- 
ing. Education open but prefer degree. Box 
1068. 

SALES—FIELD and HOME OFFICE APPLI- 
CATION ENGINEERS—Must be graduate en- 
gineer with at least three years’ industrial 
experience. Box 1069. 

INSTRUMENT MECHANIC—Two years pneu- 
matic and/or other industrial instruments. 
High school or equivalent. Box 1070. 
JUNIOR TEST ENGINEER—Interest in in- 
strumentation and control—experience optional. 
BS in EE. Box 1071. 

JUNIOR INSTRUMENT ENGINEER—BS, EE 
and ME, etc. No experience. Box 1072. 
ELECTRONIC ENGINEER—Prefer experience 
in Ballistic testing instrumentation. Bachelor 
degree in Electronics or Electricity, Physics 
and Math background. Box 1073. 

SALES AND APPLICATION ENGINEERS— 
Instrument engineering, preferably in _ petro- 
leum or chemicals industries. Sales experience 
desirable. BS in Engineering—Chemical or 
Electrical. Box 1074. 

ELECTRONIC ENGINEER—Position available 
in Research Department. Three to ten years’ 


experience in Electronics or instrumentation. 
B.S. in E.E. or equivalent. Box 1075. 


ELECTRONIC ENGINEERS — PHYSICIST — 
MECHANICAL ENGINEERS—Position as In- 
strument Engineer. Design Development and 
Application cf Electronic and Mechanical In- 
struments to be used in Rocket Testing. Degree 
in Electrical Engineering or Physics. Three 
years in electronic design, development or in- 
strument application. Box 1076. 


TECHNICAL EDITOR—Ability to write inter- 
estingly on uses and operation of industrial 
process controls. Journalism preferred, or an 
engineer with ability to write concisely and 
interestingly. Box 1077. 


RESEARCH ENGINEERS—BS in Mechanical, 
Electrical or Chemical Engineering in upper 
one-fourth of class. Experience in lieu of edu- 
cation should be applicable to experimental 
development work, preferably in the rocket 
propulsion field. If not in upper first quarter 
of class, additional experience required. To 
assist in the experimental development of large 
rocket engines and components. Duties will in- 
clude the establishing of test specifications, 
analyzing results and preparation of reports 
summarizing test results. Box 1078. 


SENIOR RESEARCH ENGINEERS — BS in 
Mechanical or Chemical Engineering. Approxi- 
mately six years’ experience in experimental 
development work, preferably in the rocket 
propulsion field. Experience in testing of pumps 
and turbines. To assist in technical direction of 
experimental development of large rocket en- 
gines and components. Will include establish- 
ment of test specifications, analysis of results 
and preparation of engineering reports sum- 
marizing results and design improvement rec- 
ommendations. Box b 

JUNIOR RESEARCH ENGINEERS — BS in 
Mechanical or Aeronautical Engineering or 
equivalent. Some experience in applicable field 
preferred. To perform date analysis, write 
reports, outline test procedures, assist in system 
modification design and rocket powerplant tests. 
Box 1080. 


JUNIOR RESEARCH ENGINEERS — BS in 
Physics or Electrical Engineering with option 
in communications or electronics. No experience 
required. To assist in the handling of all phases 
of the field test activity. Box 1081. 


JUNIOR RESEARCH ENGINEERS — BS in 
Mechanical or Chemical Engineering. One 
year’s applicable experience in test and develop- 
ment of hydraulic equipment. To test and de- 
velopment of feed system components and 
special equipment required in rocket engine 
test. Box 1082. 


RESEARCH ENGINEERS—BS in Electrical 
Engineering or Physics. At least two years’ 
experience in industrial instrumentation and 
measurement engineering as well as a sound 
background in electronics. To aid in the selec- 
tion, development, and installation and appli- 
cation of direct inking electronic recording 
instruments. Work involves measuring and re- 
cording of pressure, temperature, flow and 
other physical properties. Box 1083. 


JUNIOR RESEARCH ENGINEERS—BS in 
Chemical, Electrical or Mechanical Engineering. 
Good scholastic record desired. No experience 
required. Mechanical aptitude and pertinent 
summer job experience desired. To carry out 
rocket engine research and development proj- 
ects. Box 1084. 


RESEARCH ENGINEERS — BS in Chemical, 
Aeronautical, or Mechanical Engineering or 
Physics, with Engineering minor. Experience: 
advanced Engineering degree or two to six 
years’ applicable rocket test and development 
experience. To direct the tests of a high energy 
propellant rocket motor program. Box 1085. 


RESEARCH ENGINEERS —MS or PhD in 
Physics or Engineering Physics. Three years of 
instrumentation research and development 
work. To perform research, development, design 
and test of improved instrumentation for rocket 
motor combustion instability measurements. 
Box 1086. 

SENIOR RESEARCH ENGINEERS —BS in 
Chemical Engineering. Six years’ experience in 
solid propellant or explosives processing or 
explosives plant design and activation. To per- 
form preliminary design of solid propellant 
facility and liaison with plant engineering 
during design and construction phases. Box 
1087. 


APPLICATION ENGINEERS —To promote 
sale of new electronic process controls for 
established instrument manufacturer. Locations 
in Southeast, Midwest, New England, West 
Coast. Instrument experience in petroleum or 
chemicals required; sales experience desirable. 
Box 1088. 

INSTRUMENT MECHANICS—Experienced in 
maintenance and repairs of electronic and 
pneumatic control instruments. Large oil re- 
finery in St. Louis area. Liberal benefit plans. 
Good working conditions. Box 1089. 
INSTRUMENT MECHANICS—Large chemical 
company operating in Atomic energy field in 
Tennessee needs instrument mechanics experi- 
enced in trouble shooting, repairing, and main- 
tenance of electronic and pneumatic industrial 
control instruments. Box 1090. 
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NOVEMBER 1954 


Nov. 20-Dec. 2—First International Automation 
Exposition, 242nd Coast Artillery Armory, 
14th St. off Sixth Ave., New York City. 
Write, Richard Rimbaugh, 845 Ridge Ave., 
Pittsburgh 12, Pa. 


Nov. 28-Dec. 3—American Society of Mechani- 
cal Engineers, Annual Meeting, New York 
City, Hotel Statler. For information write 
O. B. Schier, Il, Meetings Manager, Meet- 
ings Department, 29 West 39th Street, New 
York 18, New York. 


DECEMBER 1954 


Dec. 1-4, 1954—American Institute of Mining 
& Metallurgical Engineers, Electric Fur- 
nace Steel Conference, Hotel William Penn, 
Pittsburgh, Pa. 


Dec. 2-4, 1954—10th Southwest Regional Meet- 
ing, American Chemical Society, Fort 
Worth, Texas. For information write, E. 
W. Nance, Armour & Co., Fort Worth, 
Texas. 


Dec. 5-9, 1954—Scientific Apparatus Makers 
Association Laboratory Apparatus and Op- 
tical Sections’ Midyear meeting, The Caro- 
lina, Pinehurst, North Carolina. For in- 
formation write, Jim Irving, Director of 
Public Information, Scientific Apparatus 
Makers Association, 20 North Wacker 
Drive, Chicago 6, Illinois. 








Dec. 12-15, 1954—American Institute of Chemi- 
cal Engineers, Annual Meeting, Statler 
Hotel, New York City. For information 
write, the Headquarters, 120 E. 4st St., 
New York 17, N 


Dec. 26-31—American Association for Advance- 
ment of Science, National Meeting, Uni- 
versity of California, Berkeley, California. 
For information write, R. L. Taylor, 1515 
Massachusetts Ave., N.W., Washington, 
D. C. 


JANUARY 1955 


Jan. 24-28, 1955—12th International Heating 
and Ventilating Exposition, Commercial 
Museum and Convention Hall, Philadel- 
phia, Pa. For information write, Charles 
F. Roth, Manager, International Exposition 
- 480 Lexington Ave., New York 17, 

; ee 


FEBRUARY 1955 


Feb. 7-8, 1955—The Second Symposium on 
Methods of Instrumental Analysis, Chicago 
Section of Instrument Society of America, 
Auditorium of the Western Society of En- 
gineers, 84 East Randolph, Chicago, IIli- 
nois. For information write, Floyd E. 
Erstsman, Room 1420 Fisher Bldg., 343 S. 
Dearborn St., Chicago, Illinois. 

Feb. 16-18, 1955—National Association of Cor- 
rosion Engineers, Tulsa Section, Sixth An- 
nual Corrosion Short Course for Pipeliners, 
Mayo Hotel, Houston, Texas. For informa- 
tion write, Thomas M. Ragland, Phillips 
Petroleum Company, Houston, Texas. 





SEPTEMBER 1955 

Sept. 12-16, 1955—10th Annual Conference and 
Exhibit, Instrument Society of America, 
Shrine Auditorium and Convention Hall, 
Los Angeles, Calif. For program and ex- 
hibit information write, William H. Kush- 
nick, Executive Director, Instrument So- 
Pittsburgh 33, Pa. For Exhibit Space Res- 
ervation write Fred J. Tabery, Exhibit 
Manager, 3443 South Hill Street, Los 
Angeles 7, Calif., Phone Prospect 6126. 

NOVEMBER 1955 

Nov. 2-5, 1955—World Symposium on Applied 
Solar Energy, Westward Ho Hotel, Phoe- 
nix, Arizona. For information write, Mer- 
ritt L. Kastens, Asst. Dir., Stanford Re- 
search Institute, Stanford, Calif. 





Please check data in this calendar 
for accuracy; kindly send in additional 
meeting notices, missing information 
and corrections not later than the 8th 
of month preceding month of issue. 


It is suggested that groups planning 
special conferences, symposia, or ex- 
hibits of interest to ISA members, for- 
ward information concerning topics and 
dates early in their planning, so that 
ISA National Headquarters may assist 
in preventing undesirable conflicts. 


Please forward information to Wil- 
liam H. Kushnick, Executive Director, 
Instrument Society of America, 1319 
Allegheny Avenue, Pittsburgh 33, Pa. 
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in case of fire... 
WHAT HAPPENS? 





In an actual case, a fire in a Southern chemical plant proved an important 
advantage of the Kieley & Mueller all-steel valve topworks. 

Shortly after the fire started, all cast iron valve topworks exposed to the 
intense heat and extinguishing fluid cracked. However, Kieley & Mueller 
all-steel topworks, exposed to the same or even greater heat, remained 
intact. 

Most important ... the K & M diaphragm valves actually “failed safe” 

.. either open or closed according to process emergency requirements. 
Moreover, while other control valves were completely inoperative, K & M 
valves were quickly back in service requiring only a diaphragm and spring 
replacenrent. 

Even in the absence of fire hazards, the K & M all-steel topworks is an 
important safety feature—it resists shock temperatures severe enough to 
shatter cast iron topworks like shrapnel. 

The all-steel topworks such as used in K & M diaphragm control valves 
is now being considered as an addition to safety regulations. In the mean- — 
time, you can have this essential safety factor, along with all the other suenys Hess teal Vai 
design advantages of Kieley & Mueller diaphragm control valves, such as for slurries and flashing liquids 
the highest flow capacity and maximum linearity of response, at no addi- 
tional cost. 

FOR THE COMPLETE FACTS... write for the K & M Valve Engi- 
neering Data Catalog, Bulletin CV53. 





TAR ALIE 


Valve Makers ‘ 64 Genung Street 
Since 1879 Middletown, New York 
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Only Brown flow me 
offer you these 
profitable “plus” val 


@ 16 different types of basic instrument 
systems .. . a flow meter for every fluid, 
every pressure, every operating require- 
ment. You’re sure to find the most profitable 
meter for your specific application. 


Nearby service facilities. There’s a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get maintenance 
and start-up service without delay. 


Please mention ISA JOURNAL when writing 












@ 27 years of experience in flow metering 


development and application work. You’re 
sure to get specialized engineering on your 
flow metering problem. 


@ Nationwide field organization. Brown 


flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 
need it. 







































Linear scale meters—me- Square root scale meters— Portable meters—versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission .. . not continuously recorded. for air or gas flow. 

all control forms. 








NOTE: 
Tel-O-Set minia- 
ture instruments 


and ElectroniK in- 





dicators, recorders 
and controllers are 
available for use 


with all flow trans- 





Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes mutters. 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. Brown flow meters. 





adjustable range. 


a flow meter for every fluid... 
every application (all available with electronic integration) 


a PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you'll find it pays to select your flow meters from 
the one line that offers the most value. 





Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndustrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, Indicating, Recording, Integrating, Controlling." 





H| Honeywell 


Tout in Corttiol 
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CHECK THESE ADVANTAGES 


@ translates pneumatic and 
electrical signals into dig- 
ital form for automatic 
controlling, computing 
and accounting. 

@ reduces instrumentation 
investment—saves space. 

@ increases efficiency with 
quick, accurate reporting. 


® continuous scanning mon- 
itors operating conditions, 
announces and records 
off-norm actions at any 
time. 


@ relieves personnel now 
needed for manual log- 
ging, relating and inter- 
preting operating infor- 
mation. 

















You now have immediately available a 
packaged data reduction system with great 
versatility for present application or later 
re-application . . 
your plant the latest means for computing, 
controlling and accounting. 


. ready to integrate into 


The F&P Automatic Logger converts pneu- 
matic and electrical signals into tabulated 
digital records specially designed for your 
needs. Logging occurs at preset intervals— 
but Logger continuously samples essential 
variables and stores information for inter- 
val recording. Thus, flow may be integrated 
continuously and logged as accumulated 
flow or average flow rate. The F&P Logger 





employs analog computer techniques to 
reduce data to suitable form before digital 
presentation. 


The F&P Automatic Logger tabulates use 
ful data on automatically typed log sheet 
and simultaneously stores it on punched 
tape or in other digital form for automatic 
controlling, computing or cost accounting 
without the expenditure of a single man 
hour. 


The F&P Automatic Logger is available 
now—ready to implement your new auto 
mation plans, ready to lower operating 
costs. Write for complete information oF 
actual demonstration. 


comfplele frcscess. cudleumentialion 


FISCHER & PORTER CO. 


614 COUNTY LINE ROAD, HATBORO, PA. 


MEASURING, RECORDING AND CONTROLLING INSTRUMENTS - CONTROL PANELS - DATA REDUCTION SYSTEMS 


CONTRACT INSTRUMENTATION RESEARCH - 
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Please mention ISA JOURNAL when writing. 


CHLORINATION EQUIPMENT - 


GLASS SPECIALTIES 
1SA Jourmél 
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The Beauty of Functional Design 





iInTHE HAMMEL-DAHL 


CONTINUOUSLY 
CONNECTED 
HANDWHEEL... 





















Achieved by integrating parts 
in the compact, completely 
enclosed gear housing 

illustrated below. 
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id STRAIGHT-LINE LIFT—No ' 
— side thrust is exerted against y 
z : the valve stem. 4; 
~ i 
5 PIA 
COMPLETELY UNHAM- =a, 
= PERED AUTOMATIC ALG 
A OPERATION—Permits limit- “i= (Ye 
ing of valve lift if desired — 7 
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but in the neutral position 
the handwheel mechanism 
offers no resistance to valve 
stem movement. 
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INITIAL LUBRICATION 
LASTS INDEFINITELY. 
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Bullet! 
HAMMEL-DAHL COMPANY 
(H)- he POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U. S.A. (H)- f 


SALES OFFICES IN ALL PRINCIPAL CITIES 
U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 


MANUFACTURING PLANTS IN WARWICK, R. L., 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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™S 








cou — oN 
WHAT'S NEW AT BRISTOL...& °ff 


e 1h > 
g g 

























IN SAN FRANCISCO. Control panel at the new Point Richmond This installation is part of an elaborate system of Metameter 
Holder Station of the Pacific Gas and Electric Co. The Bristol Telemetering and remote control, involving distances up to 50 


Metameter Receivers on this panel record readings of flow miles, used on this company’s far flung network of pipe lines 
and pressure at focal points of load in the natural gas distribu- throughout northern and central California. This company 
tion and transmission systems for San Francisco Bay section. is using Metameters that have been in operation since 1935. 


From California 
to New England 
... It's Bristol all the way 


For over 20 years, the Bristol Metameter Telemeter has been 
recognized throughout the nation as the finest and“most reli- 

















able mnstrument of its kind. IN SPRINGFIELD, MASS. Dispatching Office of North 
That’s why today the Metameter is the most widely used eastern Gas Transmission Co., in Springfield, Mas - 
instrument in the telemetering field. Pressure readings from six New England points at 


received by the two Time-Multiplex Receivers show 
on the bottom of the panel and individually recorded) 


the 9 Metameter Receivers. With the new Bris 


| 
From coast to coast, the Metameter has been serving the 
| needs of oil and gas men everywhere. Find out how the 


Metameter can solve your measurement, recording or contro] Multiplexing equipment, up to 15 readings can k = 
problem, too. Write today for our free 40-page Bulletin M1710. transmitted over a single circuit. Thus, tremendows 
The Bristol Company, 129 Bristol Road, Waterbury, Conn. savings are made in circuit costs. aM ~ 


BRIS | Ol THE DEPENDABLE GUIDEPOST OF INDUSTRY 
~ 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


8 Please mention ISA JOURNAL when writing. ISA Jourie 
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OUTMODES ALL OTHERS 


for Throttling Control Service 


Conoflow is unbiased in evaluating the relative merits 

of the Cylinder Conomotor over spring-and-diaphragm and 
springless diaphragm motors. Conoflow makes all three. 
But look at the chart below . . 


... CONOMOTOR 


...in weight ...in compact size... 


in speed of operation . . 





. There’s not merely an “edge”, 
but a wide margin of superiority in the Cylinder Conomotor 


. stem travel... and thrust. 

No other operator surpasses it for positioning accuracy 

and stability of operation. Diaphragm breakage is eliminated 
and maintenance is greatly reduced. It’s easy to convince 
yourself. Just try one or several... and you'll standardize 
right down the line on Conomotor Series LB Control Valves. 


(COMPLETE DETAILS IN CATALOG LB-1) 


Ly 


y/ 





























B-10-TM B-12-T Springless 
MODEL Spring & Diaphragm | Diaphragm Motor 
Motor 
PISTON OR pu . 
+ 50 square inches 


DIAPHRAGM AREA 


























THRUST 750 Ibs. 1250 lbs. 
STEM SPEED 12 seconds 10 seconds 
TRAVEL 1" 134” 
MAXIMUM ; 
SUPPLY PRESSURE 30 psi 30 psi 
WEIGHT 15 Ibs. 15 Ibs. 
_ 1134” dia. 1149” dia. 








1634" height 








1434" height 
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® Beckman 


The Beckman Ratio-Recording Spectrophotometer brings 
the chemist a unique combination of the true double 
beam principle with single photo-receiver and amplifier. 
Utilizing a high-frequency beam chopper and switching 
system, it exploits such advantages of ratio recording as 
freedom from drift and line variation—and at the same 
time avoids problems of phototube matching and aging. 


Combining the proven principles of the Beckman 
Model DK with a completely new Beckman-designed 
recorder, a new degree of flexibility has been achieved. 
Multi-Speed recording and scale expansion allow the op- 
erator to make every analysis at optimum efficiency. The 
automatic drive can be disengaged at any instant should 
the analyst wish to explore certain regions manually. 


For maximum detection sensitivity over the entire 220 
to 2850 my range the instrument uses a photomultiplier 
detector at the lower wavelengths and a lead-sulfide cell 
in the near-infrared. Available as a complete instrument 
or as an attachment for existing Model DU Quartz 


Spectrophotometers. 5 () ~ 3 
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ratio-recording 


Spectrophotomete; 
ultraviolet — near-infra 


Resolution— 0.3 my at 220 my; 2.5 my at 
My; 5 My at 2500 my — higher than any OU 
instrument in its price range. 


Scanning Speeds— 3, 6, 12, 24 minutes an@ 
times each interval. 
Fastest scanning speed covers the visible reg 
in 20 sec., near-infrared in 40 sec. Very? 
speeds provide extreme resolution. 


Recording Features— Scale expansion — select | 
factors of 1, 2, 4, or 8. 


Preprinted 11 x 17 easy-to-file charts—also av 
able in Ozalid reproducible paper. 


See your Beckman dealer or write for Data File 





B e C kK m a it BECKMAN INSTRUMENTS, If 


FULLERTON 1, CALIFORNE 
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OSITROE 


FOR ACCURATE 
POSITIVE VALVE 


POSITIONING 
TENS OF THOUSANDS IN USE 








FEATURES 





@ COMPACT — SIMPLE 
RUGGED 


@ 5 YEARS FIELD SERVICE 
@ EASILY ADJUSTABLE 









@ AVAILABLE WITH OR WITH- 
OUT BY-PASS 


@ USABLE AS REMOTE POSI.- 
ile), Bi. ieiier viel: 



























































@ FORCE BALANCE TYPE OF @ FOR DIRECT OR REVERSE 
POSITIONER ACTION VALVES 
SS ~ FISHER ———S~«&Y 
an TEST TYPE 3500 
INSTRUMENT PRESSURE SENSITIVITY 
CONTROLLING PRESSURE CHANGE NEEDED TO 0.07 LB 
PRODUCE 2 LBS. TO 15 LBS. TO DIAPHRAGM 
STEM MOVEMENT SENSITIVITY ; ; 
AMOUNT STEM CHANGE TO v2" TRAVEL 0.0037" AVE 
PRODUCE 2 LBS. TO 15 LBS 2” TRAVEL 0.015” AVE 
TO DIAPHRAGM ae On 
SIZE TRAVEL 
SPEED oD %" 1.2 — 1.2 SEC 5 
TIME IN SECONDS FF 1,” 42 TO 48 SEC 
FOR FULL TRAVEL fete] 2” 7.2 SPC TO 96 SEC. 
HH y 105 TO 126 SEC 
LAG ‘" TRAVEL 0.0006” 
ERROR IN POSITION AT a eaaun - ave 
9 LBS. CONTROLLER PRESSURE - | osei" ave. 
EFFECT OF VARIATIONS , 
AIR SUPPLY PRESSURE 2” TRAVEL 0.1 LB. PER 5 LB. CHANGE — a a 
CHARACTERISTICS 
CONTROLLED P VS DIAPHRAGM P LINEAR 
oS) a | STABLE 
COMMENTS ADJUSTMENTS 
a ALL EASY AND SIMPLE 
AIR CONSUMPTION NORMAL 
9 LBS. DIAPHRAGM PRESSURE 15.0 CU FT/HR 
























FOR COMPLETE DETAIL 


LEADS THE INDUSTRY 


GOVERNOR COMPANY 
Marshalltown, lowa ya 
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IN RESEARCH FOR BETTER PRESSURE CONTROL 
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